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PREFACE. 

Although  the  cat  has  long  been  in  common  use  for  the 
practical  study  of  mammalian  anatomy,  a  clear,  correct,  not 
too  voluminous  account  of  its  structure,  such  as  should  be  in 
the  hands  of  students  in  the  laboratory,  has  remained  a 
desideratum.  A  number  of  works  have  been  published  on  the 
cat,  some  of  them  of  much  value,  yet  there  is  none  which 
fulfils  exactly  the  conditions  mentioned.  The  books  which 
have  appeared  on  this  subject  are  the  following: 

1.  Strauss-Durckheim,  H.  Anatomic  descriptive  et  com- 
parative du  Chat.      2  vols.      Paris,  1845. 

2.  Mivart,  St.  George.  The  Cat:  an  Introduction  to  the 
Study  of  Back-boned  Animals,  especially  Mammals.  New 
York,  1 88 1. 

3.  Wilder,  Burt  G.,  and  Gage,  Simon  H.  Anatomical 
Technology  as  applied  to  the  Domestic  Cat.     New  York,  1882. 

4.  Gorham,  F.  P.,  and  Tower,  R.  W.  A  Laboratory 
Guide  for  the  Dissection  of  the  Cat.      New  York,  1895. 

5.  Jayne,  H.  Mammalian  Anatomy.  Vol.  I.  Phila- 
delphia, 1898. 

The  first  of  these  works  treats  only  of  the  muscles  and 
bones,  and  is  not  available  for  American  students.  Its  excel- 
lent plates  (or  Williams's  outline  reproductions  of  the  same) 
should  be  in  every  laboratory. 

The  second  book  named  is  written  in  such  general  terms 
that  its  descriptions  are  not  readily  applicable  to  the  actual 
structures  found  in  the  dissection  of  the  cat,  and  experience 
has  shown  that  it  is  not  fitted  for  a  laboratory  handbook.  It 
contains,,  in  addition  to  a  general  account  of  the  anatomy  of 
the  cat,  also  a  discussion  of  its  embryology,  psychology, 
palaeontology,  and  classification. 

•  •  • 
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IV  PREFACE, 

The  book  by  Wilder  and  Gage  professedly  uses  the  cat  as 
a  means  of  illustrating  technical  nriethods  and  a  special  system 
of  nomenclature.  While  of  much  value  in  many  ways,  it  does 
not  undertake  to  give  a  complete  account  of  the  anatomy  of 
the  animal. 

The  fourth  work  is  a  brief  laboratory  guide. 

The  elaborate  treatise  by  Jayne,  now  in  course  of  publica- 
tion, is  a  monumental  work,  which  will  be  invaluable  for  refer- 
ence, but  is  too  voluminous  to  place  in  the  hands  of  students. 
At  present  only  the  volume  on  the  bones  has  been  published. 

As  appears  from  the  above  brief  characterization,  none  of 
these  books  gives  a  complete  description  of  the  anatomy  of  the 
cat  in  moderate  volume  and  without  extraneous  matter.  This 
is  what  the  present  work  aims  to  do. 

In  the  year  1891-92,  Professor  Reighard  prepared  a  partial 
account  of  the  anatomy  of  the  cat,  which  has  since  been  in  use, 
in  typewritten  form,  in  University  of  Michigan  classes.  It  has 
been  used  also  at  the  Unive-sities  of  Illinois,  Nebraska,  and 
West  Virginia,  and  in  Dartmouth  College,  and  has  proven  so 
useful  for  college  work  in  Mammalian  Anatomy  that  it  was 
decided  to  complete  it  and  prepare  it  for  publication.  This 
has  been  done  by  Dr.  Jennings. 

The  figures,  which  are  throughout  original,  are  direct  re- 
productions of  ink  drawings,  made  under  the  direction  of  Dr. 
Jennings  by  Mrs.  Jennings. 

The  book  is  limited  to  a  description  of  the  normal  anatomy 
of  the  cat.  The  direct  linear  action  of  each  muscle  taken  alone 
has  been  given  in  the  description  of  muscles;  other  matters 
belonging  to  the  realm  of  physiology,  as  well  as  all  histological 
matter,  have  been  excluded.  It  was  felt  that  the  monumental 
work  of  Jayne  on  the  anatomy  of  the  cat,  now  in  course  of 
publication,  forms  the  best  repository  for  a  description  of  varia- 
tions and  abnormalities,  so  that  these  have  been  mentioned  i' 
the  present  volume  only  when  they  are  so  frequent  as  to  be 
much  practical  importance. 

Except  where  the  contrary  is  stated,  the  descriptions 
based  throughout  on  our  own  dissections  and  observations  a 
are  in  no  sense  a  compilation.      For  this  reason  we  have 
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thought  it  necessary  to  collect  the  scattered  references  to  the 
anatomy  of  the  cat  that  may  occur  in  the  literature.  A 
collection  of  such  references  may  be  found  in  Wilder  and 
Gage's  Anatomical  Technology,  In  addition  to  the  works 
already  referred  to,  we  have  of  course  made  use  of  the  standard 
works  on  human  and  veterinary  anatomy.  Among  these 
should  be  mentioned  as  especially  useful  the  Anatomic  dcs 
Hundcs  by  Ellenberger  and  Baum.  Other  publications  which 
have  been  of  service  in  the  preparation  of  the  work  are  Windle 
and  Parson's  paper  On  the  Myology  of  the  Terrestrial  Carniv- 
ora,  in  the  Proceedings  of  the  Zoological  Society  of  London 
for  1897  and  1898,  T.  B.  Stowell's  papers  on  the  nervous 
system  of  the  cat  in  the  Proceedings  of  the  American  Philo- 
sophical Society  (1881,  1886,  1888)  and  in  the  Journal  of 
Comparative  Neurology  (vol.  I.),  and  F.  Clasen's  Die  Muskebi 
und  Nerven  des  proximalen  Abschnitts  der  vorderen  Extremi- 
tat  der  KatzCy  in  Nova  Acta  der  Ksl.  Leop-Carol.  Deutschen 
Akademie  der  Naturforscher,  Bd.  64. 

Nomenclature. — The  question  of  nomenclature  has  been 
one  of  difficulty.  What  is  desired  is  a  uniform  set  of 
anatomical  names, — a  system  that  shall  be  generally  used  by 
anatomists.  At  present  the  greatest  diversity  prevails  as  to 
the  names  to  be  applied  to  the  different  structures  of  the  body. 
The  only  set  of  terms  which  at  the  present  time  seems  to  have 
any  chance  of  general  acceptance  is  that  proposed  by  the 
German  Anatomical  Society  at  their  meeting  in  Basel  in  1895, 
and  generally  designated  by  the  abbreviation  BNA.  This 
system  has  therefore  been  adopted,  in  its  main  features,  for  use 
in  the  present  work.  It  seems  impossible  at  the  present  time, 
however,  to  impose  any  one  set  of  terms  absolutely  upon 
anatomists  of  all  nations,  and  we  have  felt  it  necessary  to  use 
for  certain  familiar  structures,  in  place  of  the  BNA  terms, 
names  that  have  come  to  have  a  fixed  place  in  English 
anatomy,  and  may  almost  be  considered  component  parts  of 
the  English  language.  The  German  anatomists  have  expressly 
recognized  the  fact  that  this  would  be  to  a  greater  or  less 
degree  necessary  among  anatomists  of  different  nations,  and 
have  characterized  their  list  as  for  the  present  tentative,  and 
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capable  of  farther  development.  The  only  purpose  of  a  name 
is  that  it  shall  furnish  a  key  to  a  common  understanding; 
where  the  BNA  name  does  not  furnish  such  a  key  to  English 
readers,  and  where  there  is  a  term  in  established  English  usage 
that  does  serve  this  purpose  and  seems  unlikely  to  be  sup- 
planted, we  have  used  the  latter.  But  we  have  endeavored  to 
make  the  number  of  these  exceptions  as  small  as  possible,  and 
in  such  cases  we  have  usually  cited  at  the  same  time  the  term 
proposed  by  the  German  society,  followed  by  the  abbreviation 
BNA.  When,  on  the  other  hand,  we  have  adopted  a  BNA 
term  for  which  there  is  also  a  commonly  used  English  equiva- 
lent, the  latter  has  likewise  usually  been  cited  in  parenthesis. 

In  deciding  whether  or  not  to  use  in  a  given  case  the  BNA 
term  many  difficult  cases  arose.  Will  the  common  English 
name  innominate  bone  (os  innominatum)  be  replaced  by  the 
BNA  term  os  coxce  or  coxal  bone  f  We  have  held  this  to  be 
highly  improbable,  and  have  therefore  used  the  term  innomi- 
nate boney  merely  citing  os  coxce  (BNA)  as  a  synonym.  In  the 
same  way  we  have  used  centrum  as  a  designation  of  a  part  of  a 
vertebra,  in  place  of  corpus  (BNA) ;  prcmaxillary  bone  or  pre- 
maxilla  in  place  of  os  incisivum  (BNA) ;  malar  bone  in  place 
of  OS  zygomaticum  (BN  A) ;  trapezoid  as  a  name  of  one  of  the 
bones  of  the  carpus,  in  place  of  os  multangulum  minus  (BNA), 
etc.  In  other  cases  where  it  has  seemed  probable  that  the 
BNA  term  would  come  into  common  use,  though  now  un- 
familiar, this  and  the  more  common  English  expression  are 
both  used  or  used  alternatively;  such  has  been  the  case,  for 
example,  with  the  Gasserian  ganglion  or  semilunar  ganglion 
(BNA).  In  naming  the  cerebral  sulci  and  gyri  the  system  in 
use  for  man  is  not  well  fitted  for  bringing  out  the  plan  of  those 
in  the  brain  of  the  cat,  so  that  it  was  necessary  to  reject  the 
BNA  names  for  these  structures. 

As  to  the  use  of  the  Latin  terms  and  their  equivalents  in 
English  form,  we  have  made  a  practice  of  employing  in  the 
text  sometimes  one,  sometimes  the  other;  this  has  the  advan- 
tage of  giving  variety,  and  of  impressing  the  interchangeability 
of  the  Latin  and  English  forms  on  the  mind  of  the  student. 
Where  a  given  structure  is  called  by  two  equally  well-known 


fnamcs,   we  have  used  both,  holding  that  the  student  should 

I  become  familiar  with   each    and    recognize    their   identity   of 

I  meaning. 

In    general    we    have    maintained   the    principle    that   the 

'  primary  purpose  of  such  a  work  as  the  present  is  not  to  illus- 
trate or  defend  any  particular  system  of  nomenclature,  but  to 
aid  in  obtaining  a  knowledge  of  the  structures  themselves. 
With  this  end  in  view,  we  have  used  such  terms  as  would  in 
our  judgment  best  subserve  this  purpose,  making  the  BNA 
system,  as  the  one  most  likely  to  prevail,  our  basis.  In  apply- 
ing the  system  we  have  had  to  keep  in  mind  a  number  of 
sometimes  conflicting  principles.  In  some  cases  the  judgment 
of  other  anatomists  will  doubtless  differ  from  our  own;  but  this 
we  feel  to  be  inevitable.  The  matter  of  an  absolutely  uniform 
nomenclature  is  not  ripe  for  settlement  at  thg  present  time. 

Some  further  explanation  is  needed  in  regard  to  the  topo- 
graphical terms,  or  terms  of  direction,  used  in  the  present 
work,  We  have  adopted  the  BNA  terms  in  this  matter  also. 
The  terms  superior,  inferior,  anlfrior,  and  posterior  have  been 
avoided,  as  these  terms  do  not  convey  the  same  meaning  in 
the  case  of  the  cat  as  they  do  in  man,  owing  to  the  difference 
in  the  posture  of  the  body.  In  place  of  these  terms  are  used 
dorsal  And  ventral,  erantai  and  caudal.  As  terms  of  direction 
these,  of  course,  must  have  an  absolutely  fixed  meaning,  sig- 
nifying always  the  same  direction  without  necessary  reference 
to  any  given  structure.  For  example,  cranial  means  not 
merely  toward  the  cranium,  but  refers  to  the  direction  which  is 
indicated  by  movement  along  a  line  from  the  middle  of  the 
body,  toward  the  cranium;  after  the  head  or  cranium  is 
reached,  the  term  still  continues  in  force  for  structures  even 

I  beyond  the  cranium.  Thus  the  tip  of  the  nose  is  considered 
to  be  craniad  of  the  cranium  itself.     Lateral  signifies  away 

^  from  the  middle  plane ;  medial  toward  it.  Inner  and  outer  or 
internal  and  external  are  used  only  with  reference  to  the  struc- 
ture of  separate  organs,  not  with  reference  to  the  median  plane 
of  the  body. 

In  describing  the  Umbs  the  convexity  of  the  joint  {the  elbow 

I  or  knee)  is  considered  as  dorsal,  the  concavity  being  therefore 


ventral.  Mtdia/  refers  to  that  side  of  the  limb  which  in  the 
normal  position  is  toward  tlie  middle  of  the  body;  /a/cra/ to 
the  outer  side.  Terms  of  direction  which  are  derived  only  from 
the  structure  of  the  limb  itself  are  in  some  cases  more  conven- 
ient than  the  usual  ones.  In  the  fore  limbs  the  terms  radial 
(referring  to  the  side  on  which  the  radius  lies)  and  ulnar 
(referring  to  the  side  on  which  the  ulna  lies)  are  used;  in  the 
hind  limbs  the  terms  tibial  a.\v3,  fibular  s.rz  used  in  a  similar 
manner.  Distal  means  toward  the  free  end  of  a  limb  or  other 
projecting  structure;  proximal,  toward  the  attached  end. 

For  all  these  terms  an  adverbial  form  ending  in  -ad  has 
been  employed.  Experience  has  shown  this  to  be  very  useful 
in  practice,  and  while  not  expressly  recommended  by  the  BNA, 
it  is  not  condemned.  Terms  ending  in  -al  are  therefore 
adjectives;  those  ending  in  -ail are  adverbs. 

In  compounding  these  terms  of  direction,  the  hyphen  has 
been  omitted  in  accordance  with  the  usage  recommended  by 
the  Standard  Dictionary.  Thus  dorsovenCral  is  written  in 
place  of  dorso-X'cntral,  etc.  The  student  ivill  perhaps  be 
assisted  in  understanding  these  compounds  if  he  notes  that 
the  first  component  always  ends  in  -o,  so  that  the  letter  o  prac- 
tically serves  the  purpose  of  a  hyphen  in  determining  how  the 
word  is  to  be  divided. 

In  one  particular  the  BNA  nomenclature  is  not  entirely 
consistent.  While  recommending  or  at  least  permitting  the 
use  of  the  genera!  terms  dorsal  and  ventral  in  place  of  the 
human  posterior  and  anterior,  and  cranial  and  caudal  in  place 
of  superior  and  inferior,  it  retains  the  words  anterior,  posterior, 
superior,  and  inferior  as  parts  of  the  names  of  definite  organs. 
For  example,  we  have  the  muscle  serratus  anterior  in  place 
of  serratus  ventralis;  serratus  posterior  inferior  in  place  of 
serratus  dorsalls  eaudalis.  This  is  very  unfortunate,  from  a 
comparative  standpoint,  but  we  have  felt  it  necessary  to  retain 
the  BNA  terms  in  order  that  the  structures  of  the  cat  may 
receive  the  same  names  as  tlie  corresponding  structures  of 
man. 

In  the  matter  of  orthography  Me  have  endeavored  to  follow 
the  best  English  anatomical  usage,  as  exemplified  in  Gray's 
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Human   Anatomy^ — therefore   writing  peroneus   in    place    of 
peroncBuSy  pyrifonnis  in  place  oi piriformis ^  etc. 

The  book  is  designed  for  use  in  the  laboratory,  to  accom- 
pany the  dissection  and  study  of  the  structures  themselves. 
Anatomy  cannot  be  learned  from  a  book  alone,  and  no  one 
should  attempt  to  use  the  present  work  without  at  the  same 
time  carefully  dissecting  the  cat.  On  the  other  hand,  anatomy 
can  scarcely  be  learned  without  descriptions  and  figures  of  the 
structures  laid  bare  in  dissection,  so  that  this  or  some  similar 
work  should  be  in  the  hands  of  any  one  attempting  to  gain  a 
knowledge  of  anatomy  through  the  dissection  of  the  cat. 

The  figures  have  all  been  drawn  from  actual  dissections, 
and  have  been  carefully  selected  with  a  view  to  furnishing  the 
most  direct  assistance  to  the  dissector.  It  is  hoped  that  no 
figures  are  lacking  that  are  required  for  giving  the  students  the 
necessary  points  of  departure  for  an  intelligent  dissection  of  any 
part  of  the  body.  The  fore  limb  is  illustrated  somewhat  more 
fully  than  the  hind  limb,  because  it  was  thought  that  the  fore 
limb  would  usually  be  dissected  first;  the  hind  limb  will  be 
easily  dissected,  with  the  aid  of  the  figures  given,  after  the 
experience  gained  in  dissecting  the  fore  limb. 

As  the  book  is  designed  to  accompany  the  dissection  of  the 
specimen  in  the  laboratory,  it  was  deemed  best  to  give  succinct 
specific  directions  for  the  dissection  of  the  different  systems  of 
organs,  together  with  suggestions  as  to  methods  of  preserving 
and  handling  the  material.  These  are  included  in  an  appen- 
dix. 
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ANATOMY   OF  THE   CAT. 


THE   SKELETON   OF   THE   CAT. 

The  skeleton  of  the  cat  consists  of  230  to  247  bones  ex- 
clusive of  the  sesamoid  bones  (44)  and  the  chevron  bones  (8). 
These  are  divided  as  follows:  head  35-40,  vertebral  column 
52-53,  ribs  26,  sternum  1-8,  pelvis  2-8,  upper  extremities  62, 
lower  extremities  54-56.  The  number  of  bones  varies  with 
the  age  of  the  individual,  being  fewer  in  the  old  than  in  the 
young  animal,  owing  to  the  fact  that  in  an  old  animal  some 
bones  that  were  originally  separate  have  united. 

I.  THE  VERTEBRAL  COLUMN.  COLUMNA  VERTEBRALIS. 

The  vertebral  column,  spinal  column,  or  back-bone,  consists 
of  a  varying  number  of  separate  bones,  the  vertebrae.  At  its 
cranial  end  are  seven  vertebrcTe  (cervical,  Fig.  i,  c)  which  are 
without  ribs  and  support  the  head ;  caudad  of  these  are  thirteen 
rib- bearing  vertebrae  (thoracic,  Fig.  i,  ;//) ;  caudad  of  these  are 
seven  that  are  again  without  ribs  (lumbar,  Fig.  1,0);  these 
are  followed  by  three  vertebrae  (sacral.  Fig.  i ,  x)  which  are 
united  into  a  single  bone,  the  sacrum,  which  supports  the 
pelvic  arch.  Following  the  sacral  vertebrae  are  twenty-two 
or  twenty-three  small  ribless  vertebrae  which  support  the  tail 

(caudal.  Fig.  i,  ^). 

Thoracic  Vertebrae.  Vertebrae  thoracales  (Fig.  4). — The 
thoracic  vertebrae  are  most  typical,  and  the  fourth  one  of  these 
may  therefore  be  first  described  (Figs.  2  and  3).  It  forms  an 
oval  ring  which  has  numerous  processes  and  surrounds  an 
opening  which  is  the  vertebral  foramen  (a).     The  ventral  one- 


THE  SKELETON  OF  THE  CAT. 


THE   VERTEBRAL   COLUMN.  3 

third  of  this  ring  is  much  thickened  and  forms  the  centruin  or 
body  (corpus)  {i>)  of  the  vertebra.  The  centrum  is  a  semi- 
cylinder,  the  plane  face  of  which  bounds  the  vertebral  canal, 
while  the  curved  surface  is  concave  longitudinally  and  is 
directed  ventrad.  The  dori^al  plane  surface  of  the  centrum  is 
marked  by  a  median  longitudinal  ridge  on  either  side  of  which 


ic.  2.— FijuRfu  Thoracic  Vei 
UNA,  Cranial  End. 
a,  Tcrtcbral  fiiramen;  *,  cenlr 
r,  radi»  or  podicic;  /  li 


caudal  articular  tux\;J,  ciudjl  aiticuUr  pro 


.  3,— Fourth  Thoracic  Vertb- 

aiid  d,  cninial,  coslLtl  demifaceU; 
hsverse  process;    k.  tranial  articular 


^,  spinous  process. 


is  an  opening  (nutrient  foramen)  for  a  blood-vessel.  The 
ends  are  nearly  plane,  the  caudal  being  slightly  concave;  they 
are  harder  and  smoother  than  the  other  surfaces.  They  may 
be  easily  separated  in  a  young  specimen  as  thin  plates  of  bone 
known  as  epiphyses. 

At  the  caudal  end  of  the  centrum,  at  Its  dorsolateral  angle, 
is  a  smooth  area  on  each  .side  continuous  with  the  surface  of  the 
epiphysis  and  bounded  dorsolaterally  by  a  sharp  ridge  of  bone 
(c).  It  is  a  costal  demifa^fit.  In  corresponding  positions  at 
the  cranial  end  of  the  centrum  are  two  demifacets  not  limite 
by  bony  ridges  {(I).  When  the  centra  of  two  contiguous 
thoracic  vertebra  are  placed  together  in  the  natural  position  the 
cranial  costal  demifacets  of  one  together  with  the  caudal  demi- 
facets of  the  other  form  two  ''flfitfll  f^'"'*''''  (Fig.  4,  <■).  one  on 
each  side,  and  each  receives  the  head  of  a  rib. 

The  dorsal  two-thirds  of  the  vertebral  ring  forms  the  verte- 
bral arch  which  is  continued  dorsally  into  the  long,  bluntly 
pointed  spinous  process  (Figs.  2  and  3.  k)  for  attachment  of 
muscles. 


ZJ 


^         ^..        THE  SKELETON  OF   THE  CAT, 

The  vertebral  arch  (each  half  of  which  is  sometimes  called 
a'Tieurapophvsis'l  rises  on  each  side  from  the  cranial  two-thirds 
of  the  dorsolateral  angle  of  the  centrum,  as  a  thickened  por- 
tion, the  radix  or  pedicle  (Figs.  2  and  3,  c),  which  forms  the 
ventral  half  of  the  lateral  boundary  of  the  vertebral  canal. 
From  the  dorsal  end  of  each  radix  a  flat  plate  of  bone,  the 
lamina  (/),  extends  caudomediad  to  join  its  fellow  of  the 
opposite  side  and  form  the  vertebral  arch.  Owing  to  the  fact 
that  the  radix  rises  from  only  the  cranial  two-thirds  of  the 
centrum  there  is  left  in  the  caudal  border  of  the  vertebral  arch 
a  notch  bounded  by  the  radix,  the  lamina,  and  the  centrum. 
There  is  also  a  slight  excavation  of  the  cranial  border  of  the 
radix.  When  the  vertebrae  are  articulated  in  the  natural  posi- 
tion, these  notches  form  the  intervertebral  foramina  (Fig.  4, 
d),  for  the  exit  of  the  soinal  nerves. 

At  the  junction  of  radix  and  lamina  the  arch  is  produced 
craniolaterad  into  a  short  process,  the  transverse  process  (^), 
knobbed  at  the  end.  On  the  ventral  face,  of  its  free  end  the 
transverse  process  bears  a  smooth  facet,  the  transverse  costal 
facet  or  tuberculr^r  fnrof-  (Fig.  4,  c),  for  articulation  with  the 
tubercle  of  a  rib. 

On  the  dorsal  face  of  each  lamina  at  its  cranial  border  is  a 
smooth  oval  area,  the  cranial  articular  facet  (superior  articular 
facet  of  human  anatomy)  (Figs.  2  and  3,  //).  Its  long  axis  is 
oblique  and  it  looks  dorsolaterad.  The  slight  projections  of 
the  cranial  edge  of  the  lamina:  on  which  the  facets  are  situated 
are  the  inconspicuous  cranial  articular  processes   fprezyga- 

On  the  ventral  surface  of  each  lamina  at  the  caudal  border, 
near  the  middle  line  is  a  similar  area,  the  caudal  articular 
facet  (inferior  articular  facet  of  human  anatomy)  (/) ;  these 
occupy  the  ventral  surfaces  of  two  projections  which  form  the 
caudal  (inferior)  articular  processes  roostzyfyapophyscs)  {j). 
These  are  separated  by  a  median  notch.  When  the  vertebrae 
are  in  their  natural  position  the  caudal  articular  facets  lie  dorsad 
of  the  cranial  facets  and  fit  against  them.  They  thus  strengthen 
the  joint  between  contiguous  vertebra:,  while  permitting  slight 
rotary  motion. 
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^^V     The    dorsoventral     measurements    1 

remain    nearly   the    same.              1 

^H      The   costal   facets   (Fig.  4,   c)    shift  caudad  so   that    on    the 

^H      eleventh,  twelfth,   and   thirteenth  thoracic  vertebra;  each  lies      | 

^^M      entirely  on  the  cranial  end  of  its  cen 

itrum.  while  the  caudal  cud     ^^H 
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of  the  centrum  immediately  preceding  is  not  marked  by  any 
part  of  it.  In  the  eleventh  thoracic  vertebra  each  costal  facet 
is  usually  still  confluent  with  the  smooth  cranial  end  of  the 
centrum.  In  the  twelfth  vertebra  the  facets  are  separated  by 
smooth  ridges  from  the  cranial  end  of  the  vertebra,  while  in 
the  thirteenth  vertebra  they  are  separated  by  rough  ridges. 

The  spinous  processes  {a)  of  the  first  four  are  of  about  the 
same  length.  They  then  decrease  in  length  to  the  twelfth, 
while  the  twelfth  and  thirteenth  are  slightly  longer  than  the 
eleventh.  The  first  ten  slope  more  or  less  caudad,  while  the 
spinous  process  of  the  tenth  (anticlinal)  vertebra  is  vertical 
and  those  of  the  eleventh,  twelfth,  and  thirteenth  point  craniad. 

Each  of  the  transverse  processes  of  the  seventh  thoracic 
vertebra  shows  a  tendency  to  divide  into  three  tubercles ;  one 
of  these  is  directed  craniad,  the  mamrr^illary  process  for  mqta- 

pophvsLsV  one  caudad,  tVif>  aflg^^^S^rv  prnrp'<;«;  (nr  ampr>pViyc;i'c\ 

while  the  third  (transverse  process  proper)  looks  ventrad  and 
bears  the  transverse  costal  facet.  This  division  becomes 
more  prominent  in  the  succeeding  vertebra,*,  being  most 
marked  in  the  ninth  and  tenth.  In  the  eleventh,  f^y^lftli,  anH 
thirteenth. .vertebra:  th^"_mammillary  (^)  and  .accessory  {/) 
p.rocesses  arc^  yeiy^-prxiaoun.ced,  while  the  transverse  costal 
facet  and  that  part  of  the  transverse  process  which  bears,  it l\a,\x 
disappearci  The  ribs  of  the  eleventh,  twelfth,  and  thirteenth 
vertebra,*  are  thus  attached  to  their  respective  centra  by  their 
heads  alone. 

The  cranial  articular  processes  (/;)  are  prominent  on  the 
first  two  thoracic  vertebn'K ;  back  of  these  they  arc  very  small 
as  far  as  the  eleventh,  so  that  the  articular  facets  seem  to  be 
borne  merely  upon  the  dorsal  surface  of  the  cranial  edge  of  the 
laminae.  In  the  eleventh,  twelfth,  and  thirteenth  the  cranial 
articular  processes  are  large,  bearing  the  articular  facets  on 
their  medial  surfaces,  while  the  mammillary  processes  appear 
as  tubercles  on  the  lateral  surfaces  of  the  articular  processes. 
The  caudal  articular  processes  (//)  are  prominent  in  the  first 
thoracic,  then  smaller  until  the  tenth  is  reached;  in  the  tenth, 
eleventh,  twelfth,  and  thirteenth  they  are  large  and  their  facets 
are  borne  laterally,   so  as  to  face  the  corresponding  cranial 
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facets.  Thus  from  the  tenth  to  the  thirteenth  thoracic  vertebra 
rotary  motion  is  very  limited,  owing  to  the  interlocking  of  the 
articular  processes. 

The  Lumbar  Vertebrae.  Vertebra  lumbales  (Fig.  5). — 
The  last  thoracic  vertebra:  form  the  transition  to  the  typical 
lumbar  vertebn-e.     These  are  larger  than  the  thoracic  vertebrs. 


The  centra  are  of  the  form  of  the  centra  of  the  thoracic  vertebra, 
and  increase  in  length  to  the  sixth,  but  the  seventh 
the  length  of  the  first.     They  increase  in  breadth  to  the 


is  about  J 
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The  cranial  articular  processes  (Fig.  5,  a)  are  prominent 
and  directed  craniodorsad ;  they  have  the  facets  on  their 
medial  surfaces,  while  their  dorsolateral  surfaces  bear  the 
mammillary  processes  (b)  as  prominent  tubercles.  The  caudal 
articular  processes  {c)  are  likewise  large;  their  facets  look 
laterad.  When  the  vertebrae  are  articulated  they  are  received 
between  the  medially  directed  cranial  processes. 

The  accessory  processes  {d)  are  well  developed  on  the 
first  vertebra,  diminish  in  size  to  the  fifth  or  sixth,  and  are 
absent  on  the  seventh  and  sometimes  on  the  sixth. 

The  transverse  processes  (more  properly  pseudo-transverse 
processes)  {e)  arise  from  the  lateral  surface  of  the  centra ;  are 
flat  and  are  directed  ventrocraniolaterad.  The  first  is  small, 
and  they  increase  in  length  and  breadth  from  the  first  to  the 
sixth,  those  of  the  last  being  slightly  smaller  than  in  the  sixth. 
The  free  ends  of  the  last  four- arc  curved  craniad. 

The  spinous  processes  (/)  are  flat  and  directed  cranio- 
dorsad. They  increase  in  length  to  the  fifth  and  then  decrease. 
The  first  five  are  knobbed  at  the  end.  In  a  dorsal  view  the 
spinous  process  and  cranial  articular  processes  of  each  vertebra 
are  seen  to  interlock  with  the  caudal  articular  processes  and 
accessory  processes  of  the  preceding  vertebra  in  such  a  way  as 
to  prevent  rotary  motion,  and  this  arrangement  may  be  traced 
craniad  as  far  as  the  eleventh  thoracic  vertebra. 

Sacral  Vertebrae.  Vertebrae  sacrales  (Figs.  6  and  7). — 
The  three  sacral  vertebrae  are  united  in  the  adult  into  a  single 
bone,  the  OS  sacrum,  or  sacrum.  In  a  kitten  the  three  verte- 
brae are  separate,  while  in  an  animal  almost  mature  the  first 
two  are  united  and  the  third  is  still  separate.  The  sacrum  lies* 
between  the  last  lumbar  and  the  first  caudal  vertebra,*  and 
articulates  laterally  with  the  two  innominate  bones.  It  is 
pyramidal,  with  the  base  of  the  pyramid  directed  craniad,  and 
is  perforated  by  a  depressed  longitudinal  canal,  the  sacral 
canal,  which  is  a  continuation  of  the  vertebral  canal,  and  b\' 
four  large  foramina  dorsally  and  four  ventrally.  It  ma\'  be 
described  as  having  a  cranial  end  or  base  and  a  caudal  end  or 
apex,  a  dorsal,  a  ventral,  and  two  lateral  surfaces. 

The  base  is  slightly  oblique  and  presents  a  smooth  trans- 
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versely  oval  articular  facet  (the  cranial  end  of  the  centrum  of  1 
the  first  sacral  vertebra),  for  articulation  with  the  centrum  of  1 
the  last  lumbar  vertebra.      Dorsad  of  this  is  the  sacral  canal, 
more  depressed  than  the  vertebral  arch  craniad  of  it.     It  sup-  | 
ports  a  spinous  process  (Fig.  6,  a)  which  is  directed  dorsad. 
At  the  junction  of  its  lamina  and  radix  is  seen  the  prominent  ^ 


s-^^ — 4t 


■tc 


of  first 


Fic.  6 Sacrum,  Doksal  SunrACE.  Fic,  7.^SAcmM,  Vknthal  Si 

Fig.  6.-1,  2,  3,  Ihc  three  sacra]  Tcrtelinc.     a.  a',  spiroius  proccssrs;  i. 
articular  process  of  first  s*criil  vertebra;  t,  expanded  tranaveisc  process 
S4cral  vctebra;  d,  caudal  articular  processes  uf  third  sacral  vertebra;  t.  Im 
processes  of  ibinl  sacral  vertclir^t;  f.  lubprcki  formed  l)y  fused  articular  processes 
of  the  vertebrae;  g,  dorsal  (or  posterior)  sacral  fiiraminu. 

Fig.  7- — I,  3,  3,  the  three  sacral  vcrlebnc.  a.  Ibc  transverse  ridges  formed  by 
the  union  of  tbe  centra;  6,  cranial  articular  pmccases  of  first  vertcbrn;  c,  tra 
process  of  first  vertebra;  d,  caudal  articular  pnKcsses  of  tliird  vertebra;  t.  trans- 
verse processes  of  third  sacral  vertebra;  /./',  ventral  (ur  anterior)  sacral  foramina; 
f.  notch  wliich  helps  to  tiinn  Ihinl  vi-iilral  sacral  foramen, 

cranial  articular  process  {/>)  with  sometimes  slight  indications 
of  a  mammillary  process  on  its  lateral  surface.  Laterad  of  the 
articular  facet  is  seen  the  cranial  face  of  the  expanded  '•  pseudo- 
transverse  process"  (c)  of  the  first  sacral  vertebra.  The 
ventral  border  of  the  base  is  concave  ventrad,  forming  an  arc 
I20  degrees.  The  apex  shows  the  caudal  end  of  the 
icral  centrum.  Dorsad  of  this  are  the  vertebral  arch  with 
■  short  spinous  process  («'),  and  the  caudal  articulai 
;  (d).  Laterad  of  the  centrum  apjKars  the  laterally 
directed  thin  transverse  process  (c). 

The  ventral  or  pelvic  surface  (Fig,  7)  is  smooth,  concave 
craniad,  convex  caud.id,  and  crossed  by  two  transverse  ridges 
(rt)  along  which  are  seen  the  ossified  remains  of  the  inter\'erte- 
bral  fibro-cartilages.  At  the  ends  of  the  first  ridge  is  a  pair  of 
nearly  circular  ventral  (or  anterior)   sacral  foramina  (/)   for 
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the  passage  of  sacral  nerves.  At  the  end  of  the  second  ridge 
is  a  pair  of  ventral  sacral  foramina  (/'),  smaller  than  the  first 
pair  and  continued  laterocaudad  into  shallow  grooves  for  the 
ventral  rami  of  the  sacral  nerves.  That  portion  of  the  bone 
lying  laterad  of  a  line  joining  the  medial  borders  of  these  two 
pairs  of  foramina  is  known  as  the  lateral  mass  of  the  sacrum 
and  is  composed  of  the  fused  transverse  processes  of  the  sacral 
vertebrae.  At  the  caudal  margin  of  the  ventral  surface  there 
is  a  notch  between  the  lateral  mass  and  the  centrum  (^). 
When  the  caudal  vertebrae  are  articulated,  this  notch  helps  to 
form  a  foramen  for  the  third  sacral  nerve. 

The  dorsal  surface  (Fig.  6)  is  narrower  at  its  cranial  end 
than  is  the  ventral  surface.  Its  cranial  border  bears  laterally 
a  pair  of  cranial  articular  processes  {b)  with  their  medially 
directed  facets  and  between  them  it  is  concave,  so  that  a  large 
dorsal  opening  is  left  into  the  vertebral  canal  between  the  last 
lumbar  vertebra  and  the  sacrum.  Caudad  of  the  articular 
processes  are  two  pairs  of  tubercles  (/").  These  are  the  fused 
cranial  and  caudal  articular  processes  of  the  sacral  vertebrae. 
Caudad  of  them  are  the  caudal  articular  processes  of  the  last 
sacral  vertebra  {d),  Craniolaterad  of  the  middle  and  cranial 
tubercles  are  dorsal  (posterior)  sacral  foramina  {g)  for  the 
transmission  of  the  dorsal  rami  of  the  sacral  nerves.  Three 
spinous  processes  {a)  appear  between  these  rows  of  tubercles. 
They  decrease  in  height  caudad.  That  part  of  the  surface  in- 
cluded between  the  spinous  process  and  the  tubercles  is  made 
up  of  the  fused  laminiE  of  the  sacral  vertebrae.  That  part 
between  the  tubercles  and  a  line  joining  the  lateral  margins  of 
the  dorsal  (posterior)  sacral  foramina  is  formed  by  the  fused 
radices  of  the  sacral  vertebrae. 

The  lateral  surface  may  be  divided  into  two  parts.  Craniad 
is  a  large  rough  triangular  area  with  equal  sides  and  with  one 
of  its  angles  directed  ventrocraniad.  It  is  the  lateral  face  of 
the  pseudo-transverse  process  of  the  first  sacral  vertebra  (Fig. 
6,  r).  A  smooth  curved  surface  (the  auricular  facet)  along  its 
ventral  edge  articulates  with  the  ilium,  while  the  dorsal  por- 
tion is  rough  for  attachment  of  ligaments.  Caudad  is  the 
narrow    longitudinal    triangular   area  of  the    lateral    faces   of 


i.  cnnial  arlicular  ]iroc»^i;  i 
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the   fused  transverse  processes  of  the  second  and  third  sacral 
vertebr.T. 

Caudal  Vertebra.     Vertebrse  caudales  (Fig.    i,  y.   and  ] 
Figs,    8   and   9).— The   caudnS   vertebra.-   (21-23   '"   number) 
decrease    gradually   in    size    to    the   last   one.     Caudad    they  J 
become  longer  and  more  slender 
and  lose  the  character  of  verte- 
bra.    They  become   finally   re- 
duced  to  mere  centra, — slender 
rodsofbone  knobbed  or  enlarged 
at  their  two  ends  (Fig.  8).     The 

last  one  is  more  pointed  than  the      Fig.  S.— Caudal  Vtrtebta,  from  n. 
others  and  bears  at  its  caudal  end  ^'^  '^"''^l  ^"^  "^  ihe  uil. 

,1  ...  Fig.  9. — Fourth   Caudal   Vertebra, 

a    small    separate    conical    piece,    ^entmlview.    o,  transverse  proccssw; 
the   rudiment    of  an    additional  _ 
vertebra. 

The  parts  of  a  typical  vertebra — vertebral  arch,  transverse 
processes,  cranial  and  caudal  articular  processes — may  be 
recognized  in  the  vertebra  as  far  back  as  the  eighth  or  ninth. 
The  transverse  processes  (Fig.  9,  a)  are  directed  caudad  and 
decrease  rapidly  in  length.  They  are  very  small  on  the  ninth 
vertebra,  but  may  be  recognized  for  a  considerable  distance 
back  of  this.  The  spinous  process  disappears  at  about  the 
fourth  caudal  vertebra,  and  tht  vertebral  canal  becomes  4 
gradually  smaller  caudad,  until  on  the  eighth  or  ninth  vertebra  J 
it  becomes  merely  a  groove  open  dorsad. 

Caudad  of  the  third  vertebra  for  a  considerable  distance, 
each  centrum   bears  on  each   lateral  face  at  its  cranial  end  i 
short  anterior  transverse  process,  and  on  its  ventral  face  at  its  ( 
cranial  end  a  pair  of  rounded  tubercles,  hsental  processes  (c), 
which  articulate  with  a  small  pyramidal  chevron  bone  (</)  so  ' 
as  to  enclose  a  canal.      These  structures  di.sappear  caudad. 

Cervical  Vertebrse.  VertebrEe  cervicales  (Fig.  10). — The 
cervical  vertebra:  number  seven.  The  first  two  of  these  arc  so 
peculiar  as  to  require  a  separate  description,  so  that  the  last  five 
may  be  first  considered. 

Passing  craniad  from  the  fourth  thoracic  vertebra  to  the 
third  cervical  there  is  a  gradual  transition.     The  centra  of  the 
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cervical  vertebra  are  broader  and  thinner  than  those  of  the 
thoracic  vertebrae,  while  the  vertebral  arches  and  vertebral 
canal  are  larger  (Fig.  II).  The  caudal  end  of  each  centrum 
is  concave  and  looks  dorsocaudad  when  the  centrum  is  held 
with  its  long  axis  horizontal.  The  cranial  end  of  the  centrum 
is  convex  and  looks  ventrocraniad  when  the  centrum  is  hori- 
zontal. These  peculiarities  are  more  marked  in  the  third 
vertebra  than   in   the   seventh.     The  spinous  processes  grow 


wing  o! 

rapidly  shorter  as  we  pass  craniad;  the  fifth,  si.xth,  and  s 
are  directed  dorsocraniad,  the  third  and  fourth  dorsad. 

The  caudal  articular  processes  arc  situated  at  the  junction 
of  the  radices  and  lamina;;  their  facets  (Fig.  lO,  f)  look 
ventrocaudolatcrad.  The  cranial  articular  processes  also 
become  more  prominent  than  is  the  rule  in  the  thoracic  verte- 
bra;; they  are  borne  at  the  junction  of  radix  and  lamina  and 
have  their  facets  (Fig.  ii,  /')  directed  dorsomediad.  The 
cranial  and  caudal  articular  processes  of  each  side  are  joined 
by  a  prominent  ridge  which  is  most  pronounced  in  the  third, 
fourth,  and  fifth  vertebra;. 

The  characteristic  feature  of  the  cervical  vertebra;  is  their 
transverse  process,  so  called.  In  each  of  them  it  arises  by 
two   roots,   one   from   the  centrum   and    one    from   the   arch. 
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These  two  roots,  which  are  broad  and  thin,  converge  and  unite 
so  as  to  enclose  a  canal  or  foramen,  the  foramen  tranaver- 
sarium  (Fig.  1 1,  g).  for  the  vertebral  artery.  Laterad  of  the 
foramen  the  two  parts  of  the  process  are.  in  the  third  cervical, 
almost  completely  united,  the  dorsa!  part  being,  however,  dis- 
tinguishable as  a  tubercle  at  the  caudolateral  angle  of  the  thin 
plate  formed  by  the  process  as  a  whole.  This  dor.sal  compo- 
nent if.  the  transverse  process  proper  (Figs.  lo  and  ii,  c), 
while  the  ventral  portion  represents  a  rib.  and  is  hence  known 
as  the  processus  costarius  (/).  The  expanded  plate  formed 
by  the  union  of  these  two  processes  is  directed  nearly  ventrad 
and  somewhat  craniad  in  the  third,  fourth,  and  fifth  vertebrre. 
The  two  components  of  the  process  gradually  separate  as  we 


12. — Atlas.  Ventral  Viiw. 


Fin.  (i— Sixth  Cervical  Vebte- 
URA,  CitAstAL  End. 

Fig.  II. — o,  spinous  process;  b,  cranial  articular  beet;  c,  Umitia;  d,  radix  or 
pedicle;  t,  transverse  process  proper;  /.  /',  procrisus  costarius;  g,  foramen  Irans- 
vcrsarium;  h,  centrum;  i,  vertebral  canal. 

Fig.  13. — a,  vetitrai  arch;  #,  tulierculum  uoterius;  c,  lateral  masses;  d,  trans- 
yenc  processes;  t.  cranial  articular  facets;  /,  groove  connecting  the  foramen  trans- 
verearium  with  tbe  allantal  foramen;  g,  atUntal  turamoi;  h,  caudal  articular 
fleets. 


pass  caudad;  in  the  fourth  and  fifth  vertebra;  the  part  which 
represents  the  transverse  process  proper  form.'^  a  very  prominent 
tubercle  at  the  caudolateral  angle  of  the  plate  formed  by  the 
processus  costarius.  In  the  si.\th  (Fig.  1 1)  the  two  parts  are 
almost  completely  separated;  the  dor.sal  part  forms  (r)  a  slender 
knobbed  process,  while  the  processus  costarius  is  divided  into 
two  portions  {/  and  /')  by  a  broad  lateral  notch.  In  the 
seventh  the  ventral  part  (processus  costarius)  is  usually  quite 
lacking,  though  sometimes  represented  by  a  slender  spicule  of 
bone.  In  the  former  case  the  foramen  transversarium  is  of 
course  likewise  hacking. 
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The  Atlas  (Fig.  lO,  i;  Fig.  12). — The  first  cervical  verte- 
bra or  atlas  has  somewhat  the  form  of  a  seal  ring.  The 
centrum  is  absent ;  it  has  united  with  the  second  vertebra  to 
form  the  odontoid  process  or  dens.  Its  place  is  taken  in  the 
atlas  by  a  narrow  flat  arch  of  bone,  narrower  at  the  ends  than 
in  the  middle,  the  ventral  arch  (Fig.  12,  a)  of  the  atlas.  This 
connects  the  lateral,  thicker  portions  of  the  ring  ventrally  and 
bears  on  its  caudal  margin  a  blunt  tubercle  (tuberculum 
anteriuSy  Fig.  12,  b).  Laterally  the  ring  is  thickened,  forming 
thus  the  lateral  masses  {c)  which  are  continued  into  the  broad 
thin  transverse  processes  (Fig.  10,  g\  Fig.  12,  d).  Each 
lateral  mass  bears  at  its  cranial  end  on  its  medial  surface  a 
concave,  pear-shaped  facet,  cranial  (or  superior)  articular  facet, 
(Fig.  12,  e)  for  articulation  with  the  condyles  of  the  skull. 
These  facets  look  craniomediad.  Dorsad  of  each  is  a  foramen, 
the  atlantal  foramen  (Fig.  10,  t\  Fig.  12,  g).  which  pierces 
the  dorsal  arch  at  its  junction  with  the  lateral  mass.  Caudal 
to  the  facet,  on  the  medial  face  of  each  lateral  mass,  within  the 
vertebral  canal,  is  a  tubercle.  To  the  two  tubercles  arc 
attached  the  transverse  ligament  (Fig.  14,  b)  which  holds  in 
place  the  odontoid  process  (dens)  of  the  axis. 

That  part  of  the  lateral  mass  which  bears  the  articular  facet 
projects  craniad  of  the  dorsal  arch  and  is  separated  by  a  deep 
triangular  notch  from  the  transverse  process.  Along  the 
bottom  of  this  notch  runs  a  groove  (Fig.  12,  /*),  convex 
craniad,  which  connects  the  cranial  end  of  the  foramen  trans- 
versarium  and  the  atlantal  foramen.  The  vertebral  artery 
passes  along  it.  The  foramen  transversarium  is  circular.  It 
is  bounded  laterally  by  the  lateral  masses,  and  dorsally  by  the 
dorsal  arch. 

The  dorsal  arch  (Fig.  10.  //)  is  two  to  three  times  as  broad 
as  the  ventral,  has  a  thick  convex  cranial  border  with  a  median 
notch,  and  a  thin  concave  caudal  border. 

The  caudal  articular  facets  (Fig.  12,  //)  are  borne  by  the 
caudal  ends  of  the  lateral  masses.  They  are  slightly  concave, 
triangular,  and  look  caudomediad,  so  that  their  dorsal  borders 
form  with  the  caudal  border  of  the  dorsal  arch  nearly  a  semi- 
circle.     The  transverse  processes  are  flat  and  directed  laterad. 
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The  attached  margin  of  each  is  about  two-thirds  the  length  of 
the  thinner  free  margin.  The  somewhat  thicker  caudal  end 
of  the  transverse  process  projects  further  caudad  than  any  other 
part  of  the  vertebra  and  is  separated  by  a  slight  notch  from  the 
caudal  articular  facet.  From  the  bottom  of  this  notch  the 
foramen  transversarium  extends  craniad  and  opens  at  the 
middle  of  the  ventral  face  of  the  transverse  process. 

Epistropheus  or  Axis  (Fig.  lo,  B;  Fig.  13). — The  second 
cervical  vertebra  (epistropheus  or  axis)  is  not  so  wide  as  the 
atlas  but  is  much  longer.  Craniad  the  centrum  is  continued 
into  a  slender  conical,  toothlike  projec- 
tion, the  dens  or  odontoid  process  (Fig. 
1 3,  a)  which  represents  the  centrum  of  the 
atlas.  The  dens  is  smooth  below  for 
articulation  with  the  ventral  arch  of  the 
atlas.  It  is  rougher  above.  Laterad  of 
the  dens  the  centrum  bears  a  pair  of  large  V\ 
cranial  articular  facets  (/')  which  look 
craniolatcrad.  These  have  each  the  form  <i<.ns] 
of  a  right-angled  triangle  with 
angles,  one  side  of  the  triang 
nearly  horizontal.  Each  is  separated  from 
the  articular  face  of  the  dens  by  a  roughened  groove.  The 
spinous  process  (c)  runs  the  length  of  the  vertebral  arch.  It 
extends  craniad  of  the  vertebral  arch  nearly  as  far  as  the  dens, 
as  a  flat  rounded  projection.  Caudad  of  the  vertebral  arch  it 
projects  for  a  short  distance  as  a  stout  triangular  spine.  The' 
caudal  articular  facets  {d)  are  borne  on  thickenings  of  the 
caudolateral  portions  of  the  arch ;  they  face  almost  directly 
ventrad.  The  transverse  process  (r)  is  slender  and  triangular 
and  directed  nearly  caudad.  Its  apex  reaches  no  farther  than 
the  caudal  or  articular  face  of  the  centrum.  Its  base  is  traversed 
by  the  foramen  transversarium  (f). 

Differential  Characters  of  the  Cervical  Vertebrae. — It  is 
possible  to  identify  each  of  the  cervical  vertebra: 

The  firs^  hv  t;h<f  .ihRrnce  of  the  centrum. 

The  second  bv  tb&-d£a5.gr  odontoid^proccss. 

The  third  by  the  smal!  spinous  process  and  slightly  marked 


IT 

Axis  OR  Epls- 
I,  Side  View. 

odnnlriitl   pntccss   or    I 

b.  cranial  nrlicular 

Linded  '^'^'';  ,■"•,  spin/ius  proces.; 

r/,  caudal  aniculur  facet; 

being  e,   transverse   pmcess;  /, 
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tubercle  of  the  transverse  process,  and  by  a  median  tubercle  on 
the  cranial  border  of  the  vertebral  arch. 

The  fourth  by  the  spinous  process  directed  dorsad,  and  the 
short  thick  tubercle  of  the  transverse  process  not  trifid. 

The  fifth  by  the  spinous  process  directed  craniad,  and  the 
more  slender  spine-like  tubercle  of  the  transverse  process  not 
trifid. 

The  sixth  by  the  trifid  transverse  process. 

The  seventh  by  the  long  spinous  process  and  the  slender 
simple  transverse  process,  and  by  the  usual  ^^Sf?n^^  ^^  t^^ 
foramen  tpngvpp^pnrp 

LIGAMENTS   OF  THE   VERTEBRAL   COLUMN. 

Fibro-cartilagines  intervertebrales. — The  separate  verte- 
br<x  (except  the  atlas  and  axis)  are  united  by  the  disk-shaped 
intervertebral  fibro-cartilages,  which  are  situated  between  the 
centra  of  the  vertebrae.  Each  consists  of  a  central  pulpy  por- 
tion and  a  fibrous  outer  portion,  covered  by  strong  intercross- 
ing tendinous  fibers  which  unite  with  the  periosteum  of  the 
vertebrre. 

Ligamentum  longitudinale  anterius.  —  On  the  ventral 
face  of  the  centra  of  the  vertebrae,  fi-om  the  atlas  to  the 
sacrum,  lies  a  longitudinal  ligament,  the  anterior  longitudinal 
ligament.  It  is  very  small,  almost  rudimentary,  in  the  cervi- 
cal region :  large  and  strong  in  the  thoracic  and  lumbar  regions. 

Ligamentum  longitudinale  posterius  (Fig.  14,  a). — A 
corresponding  ligament  (posterior  longitudinal  ligament)  lies 
on  the  dorsal  surface  of  the  centra  (therefore  within  the  verte- 
bral canal).  It  is  enlarged  between  each  pair  of  vertebrae  and 
closely  united  to  the  intervertebral  fibro-cartilages. 

Ligamentum  supraspinale.  —  Between  the  tips  of  the 
spinous  processes  of  the  thoracic  and  lumbar  vertcbnt  extend 
ligamentous  fibers.  They  are  not  united  to  form  a  distinct 
band,  and  can  hardly  be  distinguished  from  the  numerous 
tendinous  fibers  of  the  supraspinous  muscles.  Together  they 
represent  the  supraspinous  ligament.  F>om  the  tip  of  the 
spinous  process  of  the  first  thoracic  vertebra  to  the  caudal  end 
of  the  spine  of  the  axis  extends  a  slender  strand  representing 
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tiie  ligamentum  nuchx  or  cervical  supraspinous  ligament. 

It  is  imbedded  in  tlic  superficial  muscles  of  this  region,  some 
of  which  take  origin  from  it. 

Ligamentous  fibers  art;  also  presL'nt  between  the  spinous 
processes  of  the  vcrtebr;K  (ligamenta  interspinaiia) :  between 
the  transverse  processes  (ligamenta  i  ntertrans  vers  aria ) ,  and 
between  the  vertebral  arches  (ligamenta  flava). 

Capsula  articulares.— The  joints  between  the  articular 
processes  are  furnished  with  articular  capsules  attached  about 
the  edges  of  the  articular  surfaces.  These  are  larger  and  looser 
in  the  cervical  region, 

Atlanto-occipital  Articulation.— The  joint  between  the 
atlas  and  the  occipital  condyles  has  a  single  articular  capsule, 
which  is  attached  about  the  borders  of  the  articular  surfaces  of 
the  two  bones.  This  capsule  is  of  course  widest  laterally, 
forming  indeed  two  partially  separated  sacs,  which  are,  how- 
ever, continuous  by  a  narrow  portion  across  the  ventral  middle 
line.  This  capsule  communicates  with  that  which  covers  the 
articular  surface  of  the  dens,  and  through  this  with  the  capsule 
between  the  atlas  and  axis.  That  portion  of  the  capsule  which 
covers  the  space  between  the  ventral  arch  of  the  atlas  and  the 
occipital  bone  represents  the  anterior  atlanto-occipital  mem- 
brane ;  it  is  strengthened  by  a  slender  median  ligamentous 
strand.  The  posterior  atlanto-occipital  membrane  covers  in 
the  same  way  the  space  between  the  dorsal  arch  of  the  atlas  and 
the  dorsal  edge  of  the  foramen  magnum.  In  it  a  number  of 
different  sets  of  fibers,  with  regard  to  direction  and  to  degree 
of  development,  maybe  distinguished;  these  have  sometimes 
been  considered  separate  ligaments. 

The  lateral  ligaments  of  the  atlas  begin  at  the  lateral 
angle  nf  the  cranial  margin  of  the  atlas,  at  about  the  junction 
of  its  dorsal  and  ventral  arches,  and  pass  cranioventrad  to  the 
jugular  processes. 

Articulation  between  the  Axis  and  Atlas. — The  articular 
capsule  is  large  and  loose,  being  attached  to  dorsal  and  ventral 
borders  of  the  atlas,  about  the  articular  surfaces  of  tlie  axis, 
and  to  the  cranial  projection  of  the  spine  of  the  atlas.  It  also 
passes  craniad  along  the  ventral  side  of  the  dens  and  communi- 
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cates  herewith  the  capsule  of  the  atlanto-occipital  articulation  i*! 
In  the  dorsal  part  of  the  capsule  a  short  | 
strong  ligamentous  strand  is  developed, 
connecting  the  caudal  border  of  the  dorsal  | 
arch  of  the  atlas  with  the  tip  of  the  1 
\  cranial  projection  of  the  spinous  process  [ 
/  of  the  axis. 

The  dens  or  odontoid  process 
held  in  place  hy  the  transverse  liga-  \ 
ment  (Fig.  14,  b)  of  the  atlas,  which  ■] 
passes  across  the  process  as  it  lies  with- 
in the  vertebral  canal  of  the  atlas.  The  , 
THE  br«NToiD  PROCESS  fansverse  ligament  is  attached  at  its] 
OR  Dens.  two  ends  to    the    medial   surface    of  the  ( 

,c£r.VdSc"r;i,?;k*  "•^'^  "<  <-^'  «■"  « »!><>"'  ""=  "s'°", 

with    dorsal    surface    re-  where    the  dorsal    and   ventral    arches    of  | 
moved.       a,    ligamentum  .,         .,  ■- 

trannerae  ligament  of  the  From  the  cranial  end  of  the  odontoid 
S'ai„';X~.:ttc:  process  the  two  ligamanta  alalia  (Fig. 
cipiiai  condyles;  i,  J,  3,  14  A  diverge  craniolaterad  to  the  rough 
Ihe  first  three  cervical  ver-     ^'     '  ,.  °  ,  ^      ,  _,    ,  , 

tebrse;  4,  basal  portion  of  ventromedial  angle  o(  the  condyles  of 
the  ocdpiiai  bone.  t],^  occipital  bone. 

n.  RIBS.  COST.ffi,  (Figs.  I  and  15.) 
The  cat  has  thirteen  pairs  of  ribs.  One  of  the  fifth  pair 
(Fig.  15)  may  be  taken  as  typical.  It  is  a  curved  flattened  rod 
of  bone  attached  at  its  dorsal  end  to  the  vertebral  column, 
and  at  its  ventral  end  to  a  cartilage  (costal  cartilage,  Fig. 
ij.y)  which  serves  to  unite  it  to  the  sternum. 

The  most  convex  portion  of  the  bone  is  known  as  the 
angle  (c).  Each  rib  presents  a  convex  lateral  and  a  con- 
cave medial  surface,  a  cranial  and  a  caudal  border.  The 
borders  are  broad  dorsad  and  narrow  ventrad,  while  the  sur- 
faces are  narrow  dorsad  and  broad  ventrad.  The  rib  has  thus 
the  appearance  of  having  been  twisted. 

The  ribtnds  dorsad  in  a  globular  head  or  capitulum  [d], 
by  which  it  articulates  with  the  costal  demifaccts  of  two  con- 
tiguous thoracic  vertebrse.     Between  the  capitulum  and  angle 
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on  the  lateral  surface  is  an  elevated  area,  the  tubercle,  marked 
by  the  smooth  tubercular  facet  {c)  for  articulation  with  the 
transverse  process  of  a  vertebra. 
The  constricted  portion  between  the 
head  and  tubercle  is  known  as  the 
neck  (coUum)  (d).  The  angle  is 
marked  by  a  projecting  process  (e) 
(angular  process)  on  its  lateral  bor- 
der, for  attachment  of  a  ligament. 

The  ribs  increase  in  length  to 
the  ninth  (the  ninth  and  tenth  are 
of  the  same  length)  and  then  de- 
crease to  the  last.  They  decrease 
in  breadth  behind  the  fifth.  The 
first  is  nearly  in  a  dorsoventral 
plane,  while  the  others  have  the'ir 
dorsal  ends  inclined  slightly  craniad. 

The  tubercles  become  less  promi- 
nent as  we  pass  caudad  and  are  absent 
on  the  last  two  or  three  ribs,  which 

do  not  articulate  with  the  transverse 

Fig.  15. — Fifth  Rib  of  Left 

Side,  Cranial  View. 
a,  head;  dj  tubercle;  r,  tuber- 

CftSfaP  Yflfff)  are  attached  separately  ^jlh*^  a^^ir^)!^*;  /  ""^^^^^ 
to  the  sternum  by  their  costal  carti-  ^^Z^- 
lages.  The  last  four  (false  ribs  or  £ostae  spuria")  are  not 
attached  separately  to  the  sternum.  The  costal  cartilages  of 
the  tenth,  eleventh,  and  twelfth  are  united  to  one  another  at 
their  sternal  ends.  They  may  be  united  also  to  the  ninth 
costal  cartilage  or  to  the  sternum  by  a  common  cartilage  of 
insertion,  or  they  may  be  quite  free  from  the  sternum.  The 
thirteenth  costal  cartilages  are  free  (floatingjjbs). 

Ligaments  of  the  Ribs. — The  articular  surfaces  between 
the  head  of  the  rib  and  the  centra,  and  between  the  tubercle 
and  the  transverse  process  of  the  vertebra,  have  each  an 
articular  capsule.  There  are  also  a  number  of  small  liga- 
mentous bands  from  the  tuberosity  and  the  neck  of  the  rib  to 
the  transverse  process  of  the  vertebra. 


process. 

The  first  nine  ribs  (true  ribs  or 
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Fic;.  i6. — Stkr- 
Ni'M,  Ventral 
Vip:\v. 

a,  manubrium; 
ff^  the  separate 
pieces  forminjij 
tlie  Ixxly ;  r,  lx>ny 
j)art  of  the  xi- 
phoid j)r(>cess 
(tlie  expainU-«l 
cartilaginous  p<:)r- 
tion  not  being 
shown);  </.  facet 
for  attachment  of 
first  rib. 


m.   STERNUM.     (Fig.  i6.) 

The  sternum  consists  of  three  portions,  a 
cranial  piece  or  panyhrjn^  (a),  a  caudal  piece 
or  TJphoid  process  (r),  and  a  middle  portion  or 
body  (QorpusV  which  is  divided  into  a  number 
of  segments  (J?). 

To  the  sternum  are  united  the  ventral  ends 
of  the  first  nine  ribs.  It  thus  forms  the  median 
ventral  boundary  of  the  thorax.  Since  the 
thorax  decreases  in  dorsoventral  measurement 
craniad,  the  long  axis  of  the  sternum  is  inclined 
from  its  caudal  end  dorsocraniad,  and  if  con- 
tinued would  strike  the  vertebral  column  in  the 
region  of  the  first  cervical  vertebra. 

The  manubrium  {a)  makes  up  about  one-fifth 
the  whole  length  of  the  sternum  and  projects 
craniad  of  the  first  rib.  It  has  the  form  of  a 
dagger  and  presents  a  dorsal  surface  and  two 
lateral  surfaces,  the  latter  uniting  ventrad  to 
form  a  sharp  angle.  In  the  middle  of  the  lateral 
surface  near  the  dorsal  margin  is  an  oval  articu- 
lar surface  {d)  borne  on  a  triangular  projection. 
It  looks  caudodorsad  and  is  for  the  first  costal 
cartilage. 

The  caudal  end  articulates  with  the  body  by 
a  synchondrosis  and  presents  a  slightly  marked 
oval  facet  on  each  side  for  the  second  costal 
cartilage. 

The  body  consists  of  six  cylindrical  pieces  (b) 
enlarged  at  their  ends  and  movably  united  by 
synchondroses.  They  increase  in  breadth  from 
the  first,  and  decrease  slightly  in  length  and 
thickness.  At  the  caudal  end  of  each  near  its 
ventral  border  there  is  a  pair  of  facets  looking 
caudolaterad.  They  are  for  the  costal  carti- 
lages. 

The  xiphoid  process  {c)  is  a  broad  thin  plate 
of  cartilage  at  its  caudal  end ;  bony  and  cylin- 
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drical  at  its  cranial  end.  It  is  attached  by  its  base  to  the 
last  segment  of  the  body  by  a  considerable  cartilaginous  in- 
terval, while  the  opposite  end  is  free  and  directed  caudo- 
ventrad. 

The  cartilage  of  the  ninth  rib  is  attached  to  the  lateral 
face  of  the  cartilage  between  the  xiphoid  and  the  body,  and 
Just  caudad  of  this  the  common  cartilage  of  insertion  of  the 
tenth,  eleventh,  and  twelfth  costal  cartilages  is  attached,  if 
present. 

IV.    THE   SKULL. 

The  bones  of  the  head  consist  of  the  skull  proper  together 
with  a  number  of  separate  bones  forming  part  of  the  visceral 

skeleton;  these  are  the  lower  jaw,  the  hyoid.  and  the  car- 
bones. 

The  skull  proper  is  considered  as  divided  into  cranial  and 
facial  portions.  The  former  includes  all  the  bones  which  take 
part  in  bounding  the  cranial  cavity  or  cavity  of  the  brain;  the 
latter  includes  the  bones  which  support  the  face. 

The  cranial  portion  of  the  skull  includes  all  that  part 
enclosing  the  large  cavity  which  contains  the  brain.  For  con- 
venience this  portion  maybe  considered  as  made  up  of  three 
segments,  each  of  which  forms  a  ring  surrounding  a  part  of  the 
cranial  cavity.  The  first  or  caudal  segment  or  ring  consists  of 
the  occipital  bone  (with  the  interparietal)  surrounding  the 
foramen  magnum.  The  second  segment  consists  of  the 
sphenoid  ventrad,  the  parietals  latcrad  and  dorsad.  Between 
the  first  and  second  segments  are  intercalated  laterally  the 
temporal  bones  containing  the  auditory  organ.  The  third 
segment  or  ring  consists  of  the  prcsphenoid  ventrad,  of  the 
frontals  latcrad  and  dorsad.  The  cranial  opening  of  this  ring 
is  closed  by  the  lamina  cribrosa  of  the  ethmoid. 

The  cranial  portion  of  the  skull  therefore  contains  eleven 
separate  bones:  one  occipital,  one  interparietal,  two  temporals, 
one  sphenoid,  two  parietals,  one  presphenoid,  two  frontals, 
and  one  ethmoid. 

The  facial   portion  nf  the  skull  is  much  smaller  th. 
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tubercle  of  the  transverse  process,  and  by  a  median  tubercle  on 
the  cranial  border  of  the  vertebral  arch. 

The  fourth  by  the  spinous  process  directed  dorsad,  and  the 
short  thick  tubercle  of  the  transverse  process  not  trifid. 

The  fifth  by  the  spinous  process  directed  craniad,  and  the 
more  slender  spine-like  tubercle  of  the  transverse  process  not 
trifid. 

The  sixth  by  the  trifid  transverse  process. 

The  seventh  by  the  long  spinous  process  and  the  slender 
simple  transverse  process,  and  by  the  usual  ahg^pr^*  r^f  ^Vip> 

fnrampn  tran«;vpr<;; 


LIGAMENTS   OF  THE   VERTEBRAL   COLUMN. 

Fibro-cartilagines  intervertebrales. — The  separate  verte- 
brae (except  the  atlas  and  axis)  are  united  by  the  disk-shaped 
intervertebral  fibro-cartilages,  which  arc  situated  between  the 
centra  of  the  vertebrae.  Each  consists  of  a  central  pulpy  por- 
tion and  a  fibrous  outer  portion,  covered  by  strong  intercross- 
ing tendinous  fibers  which  unite  with  the  periosteum  of  the 
vertebrae. 

Ligamentum  longitudinale  anterius.  —  On  the  ventral 
face  of  the  centra  of  the  vertebrae,  ft*om  the  atlas  to  the 
sacrum,  lies  a  longitudinal  ligament,  the  anterior  longitudinal 
ligament.  It  is  very  small,  almost  rudimentary,  in  the  cervi- 
cal region :  large  and  strong  in  the  thoracic  and  lumbar  regions. 

Ligamentum  longitudinale  posterius  (Fig.  14,  a). — A 
corresponding  ligament  (posterior  longitudinal  ligament)  lies 
on  the  dorsal  surface  of  the  centra  (therefore  within  the  verte- 
bral canal).  It  is  enlarged  between  each  pair  of  vertebrae  and 
closely  united  to  the  intervertebral  fibro-cartilagcs. 

Ligamentum  supraspinal.  —  Between  the  tips  of  the 
spinous  processes  of  the  thoracic  and  lumbar  vertcbnt  extend 
ligamentous  fibers.  They  arc  not  united  to  form  a  distinct 
band,  and  can  hardly  be  distinguished  from  the  numerous 
tendinous  fibers  of  the  supraspinous  muscles.  Together  they 
represent  the  supraspinous  ligament.  From  the  tip  of  the 
spinous  process  of  the  first  thoracic  vertebra  to  the  caudal  end 
of  the  spine  of  the  axis  extends  a  slender  strand  representing 
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^e  ligamentum  nuchx  or  cervical  supraspinous  Ugameat. 

It  is  imbedded  in  the  superficial  muscles  of  this  region,  some 
of  which  take  origin  from  it. 

Ligamentous  libers  are  also  present  between  ihe  spin 
processes  of  the  vertebra;  (ligamenta  intersplDalia) :  between 
the  transverse  processes  (ligamenta  intertraQSversaria) ,  and 
between  the  vertebral  arches  (ligamenta  flava). 

Capsulse  articulares. — The  joints  between  the  articular 
processes  are  furnished  with  articular  capsules  attached  about 
the  edges  of  the  articular  surfaces,  These  are  larger  and  looser 
in  the  cervical  region. 

Atlanto-occipital  Articulation. — The  joint  between  the 
atlas  and  the  occipital  condyles  has  a  single  articular  capsule, 
which  is  attached  about  the  borders  of  the  articular  surfaces  of 
the  two  bones.  This  capsule  is  of  course  widest  laterally, 
forming  Indeed  two  partially  separated  sacs,  which  are,  how- 
ever, continuous  by  a  narrow  portion  across  the  ventral  middle 
line.  This  capsuie  communicates  with  that  which  covers  the 
articular  surface  of  the  dens,  and  through  this  with  the  capsule 
between  the  atlas  and  axis.  That  portion  of  the  capsule  which 
covers  the  space  between  the  ventral  arch  of  the  atlas  and  the 
occipital  bone  represents  the  anterior  atlanto-occipital  mem- 
brane ;  it  is  strengthened  by  a  slender  median  ligamentous 
strand.  The  posterior  atlanto-occipital  membrane  covers  in 
the  same  way  the  space  between  the  dorsal  arch  of  the  atlas  and 
the  dorsal  edge  of  the  foramen  magnum.  In  it  a  number  of 
different  sets  of  fibers,  with  regard  to  direction  and  to  degree 
of  development,  may  be  distinguished;  these  have  sometimes 
been  considered  separate  ligaments. 

The  lateral  ligaments  of  the  atlas  begin  at  the  lateral 
angle  of  the  cranial  margin  of  the  atlas,  at  about  the  junction 
of  its  dorsal  and  ventral  arches,  and  pass  cranioventrad  to  the 
jugular  processes. 

Articulation  between  the  Axis  and  Atlas. — The  articular 
capsule  is  large  and  loose,  being  attached  to  dorsal  and  ventral 
borders  of  the  atlas,  about  the  articular  surfaces  of  the  axis, 
and  to  the  cranial  projection  of  the  spine  of  the  atlas.  It  also 
passes  craniad  along  the  ventral  side  of  the  dens  and  communi- 
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cates  here  with  the  capsule  of  the  at  Ian  to-occipital  articulation. 
In  the  dorsal  part  of  the  capsule  a  shdrt 
strong  ligamentous  strand  is  developed, 
connecting  the  caudal  border  of  the  dorsal 
arch  of  the  atlas  with  the  tip  of  the  j 
\  cranial  projection  of  the  spinous  process  I 
/  of  the  axis. 

The    dens     or    odontoid     process 
held  in   place   by  the  transverse    liga-  I 
ment    (Fig.    14,   ^)    of  the    atlas,   which  ] 
passes  across  the  process  as  it  lies  with- 
in the  vertebral  canal  of  the  atlas,     The   ■ 
^  ™.'te»™DSS:S '""'"^    ligament    is    attached    at   its 
OR  Dens.  two  ends  to    the    medial    surface   of  the 

with    dorsal    Eurfuce    re.  where    the  dorsal    and   ventral    arches    of 
K;;tidia,!!l»r,';7  ">e  atlas  unite. 

tnnsYerse  ligament  of  the         From  the  Cranial  end  of  the  odontoid 
Atlas;  t,  lizamenla  alaria.:  .,  ,.  .  ,      .       ,r~. 

rf.odonMidpmceEsi^.w:  process   the  Uvo   ligamenta   alana  (Fi^. 

cipitil  condyles;  I.  2,  3.  i  j    f)  diverg-e  craniolatcrad  to  the  rough 

the  first  three  cervical  ver.      ^       ■'  ,.  °  ,  ^       ,  ,    ,  -■ 

lebne;  4,  basal  portion  of  ventromedial    angle   ol    the    condyles    of 
the  occipital  bone.  (1,^  occipital  bone. 

II.  RIBS.  COST.ffi.  (Figs.  I  and  15.) 
The  cat  has  thirteen  pairs  of  ribs.  One  of  the  fifth  pair 
(Fig.  1 5)  may  be  taken  as  typical.  It  is  a  curved  flattened  rod 
of  bone  attached  at  its  dorsal  end  to  the  vertebral  column, 
and  at  its  ventral  end  to  a  cartilage  (COStal  cartilage,  Fig. 
15,  /)  which  serves  to  unite  it  to  the  sternum. 

The  most  convex  portion  of  the  bone  is  known  as  the 
angle  (f).  Each  rib  presents  a  convex  lateral  and  a  con- 
cave medial  surface,  a  cranial  and  a  caudal  border.  The 
borders  arc  broad  dorsad  and  narrow  ventrad,  while  the  sur- 
faces are  narrow  dorsad  and  broad  ventrad.  The  rib  has  thus 
the  appearance  of  having  been  twisted. 

The  rib  ends  dorsad  in  a  globular  head  or  capitulum  (a), 
by  which  it  articulates  with  the  costal  demifacets  of  two  con- 
tiguous thoracic  vertebra,      Between  the  capitulum  and  angle 


RIBS. 

on  the  lateral  surface  is  an  elevated  area,  the  tubercle,  marked 
by  the  smooth  tubercular  facet  (f)  for  articulation  with  the 
transverse  process  of  a  vertebra. 
The  constricted  portion  between  the 
head  and  tubercle  is  known  as  the 
neck  (collum)  ((/).  The  angle  is 
marked  by  a  projecting  process  (c) 
(angular  process)  on  its  lateral  bor- 
der, for  attachment  of  a  ligament. 

The  ribs  increase  in  length  to 
the  ninth  (the  nintli  and  tenth  are 
of  the  same  length)  and  then  de- 
crease to  the  last.  They  decrease 
in  breadth  behind  the  fifth.  The 
first  is  nearly  in  a  dorsoventral 
plane,  while  the  others  have  the'ir 
dorsal  ends  inclined  slightly  craniad. 

The  tubercles  become  less  promi- 
nent as  we  pass  caiidad  and  are  absent 
on  the  last  two  or  three  ribs,  which 

do  not  articulate  with  the  transverse 

Fic.  IS- — Fifth  Rib  of  Left 
process.  SuiE,  Cranial  View. 

The  first  nine  ribs  (true  ribs  or  "■  head;  A,  tubercle;  .-,  tuber- 
rpgtm  v(tj»j  are  attached  separately  „ 
to  the  sternum  by  their  costal  carti-  '" 
lages.  The  last  four  (false  ribs  or  costie  spuria^l  are  not  i 
attached  separately  to  the  sternum.  The  costal  cartilages  of 
the  tenth,  eleventh,  and  twelfth  are  united  to  one  another  at 
their  sternal  ends.  They  may  be  united  also  to  the  ninth 
costal  cartilage  or  to  the  sternum  by  a  common  cartilage  of 
insertion,  or  they  may  be  quite  free  from  the  sternum.  The 
thirteenth  costal  cartilages  are  free  ffloatinc  ribs). 

Ligaments  of  the  Ribs TJie   articular  surfaces  between 

the  head  of  the  rib  and  the  centra,  and  between  the  tubercle' 
and  the  transverse  process  of  the  vertebra,  have  each  an 
articular  capsule.  There  are  also  a  number  of  small  liga- 
mentous bands  from  the  tuberosity  and  the  neck  of  the  rib  to 
the  transverse  process  of  the  vertebra. 
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Fig.  i6. — Ster- 
num, Ventral 
View. 

a,  manubrium; 
b,  the  separate 
pieces  forming 
the  Ixxly;  r,  bony 
part  of  the  xi- 
phoid process 
(the  expanded 
cartilaginous  por- 
tion not  being 
shown);  </,  facet 
for  attachment  of 
first  rib. 


m.   STERNUM.     (Fig.  i6.) 

The  sternum  consists  of  three  portions,  a 
cranial  piece  or  pfln^|hqyqj  [a),  a  caudal  piece 
or  xiphniH  process  (r),  and  a  middle  portion  or 
body  (gorpusV  which  is  divided  into  a  number 
of  segments  {b). 

To  the  sternum  are  united  the  ventral  ends 
of  the  first  nine  ribs.  It  thus  forms  the  median 
ventral  boundary  of  the  thorax.  Since  the 
thorax  decreases  in  dorsoventral  measurement 
craniad,  the  long  axis  of  the  sternum  is  inclined 
from  its  caudal  end  dorsocraniad,  and  if  con- 
tinued would  strike  the  vertebral  column  in  the 
region  of  the  first  cervical  vertebra. 

The  manubrium  {a)  makes  up  about  one-fifth 
the  whole  length  of  the  sternum  and  projects 
craniad  of  the  first  rib.  It  has  the  form  of  a 
dagger  and  presents  a  dorsal  surface  and  two 
lateral  surfaces,  the  latter  uniting  ventrad  to 
form  a  sharp  angle.  In  the  middle  of  the  lateral 
surface  near  the  dorsal  margin  is  an  oval  articu- 
lar surface  {d)  borne  on  a  triangular  projection. 
It  looks  caudodorsad  and  is  for  the  first  costal 
cartilage. 

The  caudal  end  articulates  with  the  body  by 
a  synchondrosis  and  presents  a  slightly  marked 
oval  facet  on  each  side  for  the  second  costal 
cartilage. 

The  body  consists  of  six  cylindrical  pieces  {b) 
enlarged  at  their  ends  and  movably  united  by 
synchondroses.  They  increase  in  breadth  from 
the  first,  and  decrease  slightly  in  length  and 
thickness.  At  the  caudal  end  of  each  near  its 
ventral  border  there  is  a  pair  of  facets  looking 
caudolaterad.  They  are  for  the  costal  carti- 
lages. 

The  xiphoid  process  {c)  is  a  broad  thin  plate 
of  cartilage  at  its  caudal  end ;  bony  and  cylin- 


^^^^^^■^  THE  SKULL  3tl 

dricat  at  its  cranial  end.  It  is  attached  by  its  base  to  the 
last  segment  of  the  body  by  a  considerable  cartilaginous  in- 
terval, while  the  opposite  end  is  free  and  directed  caudo- 
ventrad. 

The  cartilage  of  the  ninth  rib  is  attached  to  the  lateral 
face  of  the  cartilage  between  the  xiphoid  and  the  body,  and 
just  caudad  of  this  the  common  cartilage  of  insertion  of  the 
tenth,  eleventh,  and  twelfth  costal  cartilages  is  attached,  if 
present.  , 

IV.    THE    SKULL. 

The  bones  of  the  head  consist  of  the  skoll  proper  together 
with  a  number  of  separate  bones  forming  part  of  the  visceral 
skeleton;  these  are  the  lower  Jaw.  the  Jiyoid,  and  the  car- 
bones. 

The  skull  proper  is  considered  as  divided  into  craiiial  and 
facial  portions.  The  former  includes  all  the  bones  which  take 
part  in  bounding  the  cranial  cavity  or  cavity  of  the  brain;  the 
latter  includes  the  bones  which  support  the  face. 

The  cranial  portion  of  the  skull  includes  all  that  part 
enclosing  the  large  cavity  which  contains  the  brain.  For  con- 
venience this  portion  may  be  considered  as  made  up  of  three 
segments,  each  of  which  forms  a  ring  surrounding  a  part  of  the 
cranial  cavity.  The  first  or  caudal  segment  or  ring  consists  of 
the  occipital  bone  (with  the  interparietal)  surrounding  the 
foramen  magnum.  The  second  segment  consists  of  the 
sphenoid  ventrad,  the  parietais  laterad  and  dorsad.  Between 
the  first  and  second  segments  are  intercalated  laterally  the 
temporal  bones  containing  the  auditory  organ.  The  third 
segment  or  ring  consists  of  the  presphenoid  ventrad,  of  the 
frontals  laterad  and  dorsad.  The  cranial  opening  of  this  ring 
is  closed  by  the  lamina  cribrosa  of  the  ethmoid. 

The  cranial  portion  of  the  skull  therefore  contains  eleven 
separate  bones:  one  occipital,  one  interparietal,  two  temporals, 
one  sphenoid,  two  parietais,  one  presphenoid,  two  frontals, 
and  one  etlimoid. 

The  facial   portion  of  the  skull  is  much  .'^mailer  than   the 
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cranial,  and  lies  craniad  of  the  latter;  it  encloses  the  nasal 
cavity.  It  contains  the  following  thirteen  bones:  two  pala- 
tines, one  vomer,  two  maxillarius,  two  lachrymals,  two  pre- 
maxillaries,  two  nasals,  two  malar  or  zygomatic  bones.  The 
two  halves  of  the  mandible  or  lower  jaw  are  frequently  included 
in  the  facial  portion  of  the  skull,  making  in  all  fifteen  separate 
bones  in  this  part  of  the  skull. 

In  the  following  the  bones  of  the  skull  are  first  described 
separately,  then  an  account  is  given  of  the  skull  as  a  whole. 

Occipital  Bone.  Os  occipitale  (Figs.  17  and  18). — The 
occipital  bone  forms  the  most  caudal  portion  of  the  cranium, 
entering  into  the  formation  of  its  caudal  wall  and  of  its  base.  It 
connects  the  cranium  with  the  vurtcbral  column  and  surrounds 
a  large  opening,  the  foramen  magnum  («'),  by  means  of  which 
the  cranial  cavity  communicates  with  the  vertebral  canal. 
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Fig.  17 Occipital  Bonk.  Caudal 

OR  Outer  SuRrACE. 

a.  basilar  portion;  i.  lateral  portions;  c,  squamous  portioi  ,       

num;   e.  nfcipilal  cniidvlcsr  /,  JHeuksLECEESf « :  *'.  jUEu'af  notcli;XTJ 
232f;  ',  external  occipital  crest;  /.  extemal  occipital  prolubctance. 

In  young  kittens  four  portions  may  be  distinguished  in  this 
bone.  These  are,  a  basal  portion  (the  basioccipital  bone), 
two  lateral  portions  (the  exoccipital  bones).  and  a  dorsal  por- 
tion (the  supraoccipital  bone).  These  four  bones  remain 
separate  through  life  in  many  lower  vertebrates.  In  the  adult 
cat  they  are  completely  united  into  a  single  bone,  but  it  is 
convenient  to  describe  this  bone  as  made  up  of  four  parts:  a 
basal  portion  (a)  (pars  basilare),  corresponding  to  the  basi- 
occipital, two  lateral  portions  {d)  (partes  laterales).  corre- 
sponding to  the  exoccipitals,  and  a  squamous  portion  (c) 
squama  occipitalis)  corresponding  to  the  supraoccipital. 
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The  basilar  portion  {a)  as  seen  from  the  dorsal  or  ventral 
surface  is  oblong  and  flattened.  It  is  broadest  at  the  junction  ' 
of  its  middle  and  last  thirds,  and  tapers  toward  both  ends.  It 
presents  a  cranial  end  and  a  caudal  end,  a  dorsal,  a  ventral, 
and  two  lateral  surfaces.  Its  caudal  end.  which  helps  to  form 
the  ventral  boundary  of  the  foramen  magnum,  is  concave  from 
side  to  side.  The  cranial  end  is  transversely  elongate,  about 
five  times  as  broad  as  high,  pointed  laterally  and  roughened 
for  attachment  to  the  caudal  end  of  the  body  of  the  sphenoid, 
which  has  a  corresponding  form.     The  joint  is  a  synchondrosis. 

The  dorsal  surface  is  concave  from  side  to  side,  forming  a. 
longitudinal  groove  in  which  rest  the  pons  and  medulla. 
The  concavity  is  more  pronounced  caudad,  where  the  bone  is 
thinner  at  its  middle. 

The  ventral  surface  is  marked  by  three  parallel  longitudinal 
ridges.  One  of  them  is  median  and  expands  caudad  into  a 
smooth  triangular  elevated  area  which  extends  to  the  foramen 
magnum.  The  other  two  ridges  run  near  the  lateral  edges  of 
the  bone.  Between  them  and  the  median  ridge  the  surface  is 
smooth  and  is  depressed  caudad.  Laterad  of  each  lateral  ridge 
is  a  rough  triangular  surface  overlaid  in  the  natural  state  by  the 
medial  edge  of  the  tymjjanic  bulla. 

The  lateral  surfaces  are  smooth  and  sharp  and  abut  against    i 
the  petrous  portion  of  the  temporal  bone.     They  pass  into  the 
lateral  portions  of  the  occipital  caudad. 

The  lateral  portions  (b)  of  the  occipital  arise  from  the 
caudal  margin  of  the  basilar  portion  in  tlie  transverse  plane;  a 
short  distance  laterad  of  the  line  of  junction  they  turn  dorsad 
at  an  angle  of  nearly  ninety  degrees.  They  form  the  lateral 
boundaries  of  the  foramen  magnum  and  pass  dorsally  into  the 
squamous  portion. 

The  external  surface  of  each  presents  an  elongated  elevated 
spirally  curved  surface,  the  occipital  condyle  u).  for  articula- 
tion with  the  atlas.  A  small  part  of  each  condyle  is  formed 
from  the  basal  portion.  The  two  condyles  are  separated  from 
one  another  ventrally  by  a  narrow  notch,  and  each  extends 
(laterad)  along  the  border  of  the  foramen  magnum  to  a  point 
slightly  dorsad  of  the  transverse  diameter  of  tiie  latter. 


24  THE  SKELETON  OF  THE  CAT. 

Laterad  of  each  condyle  the  bone  is  elevated  into  a  blunt 
triangular  projection,  the  jugular  process  (/),  which  covers  the 
caudal  end  of  the  tympanic  bulla.  Between  the  jugular  process 
and  the  condyle  is  a  deep  depression. 

The  internal  surface  (Fig.  i8)  is  concave  dorsoventrally, 
following  the  outline  of  the  foramen  magnum.  It  is  convex 
from  side  to  side.  It  is  smooth  except  at  its  outer  margin, 
which  is  rough  for  articulation  with  the  mastoid  portion  of  the 
temporal  bone.  The  cranial  face  of  the  jugular  process  (/) 
shows  a  rough  concavity  for  the  reception  of  the  bulla  tympani. 
Mediad  of  the  jugular  process  is  a  notch  (jugular  not£h)  (g) 
which  when  the  bones  are  articulated  forms  part  of  the  bound- 
ary of  the  jugular  foramen.  Mediad  of  this  notch  is  a  foramen 
which  forms  one  end  of  the  hypoglossal  canal.  It  passes  dorso- 
caudad  into  the  cranial  cavity  and  transmits  the  hypoglossal 
nerve.  Dorsad  of  the  hypoglossal  canal  is  the  cranial  opening 
of  the  condyloid  cayal^  which  passes  caudad  and  opens  just 
craniad  of  the  dorsal  end  of  the  condyle.  It  transmits  a^iJ^iS. 
The  outer  border  of  this  portion  is  rough  for  articulation  with 
the  petrous  and  mastoid  portions  of  the  temporal. 

The  squamous  portion  (c)  has  the  form  of  a  sector  of  a 
circle  whose  arc  is  a  little  more  than  ninety  degrees.  The 
central  angle  of  the  sector  is  truncated  and  bounds  the  foramen 
magnum  dorsally.  The  arc  of  the  sector  forms  the  dorsal 
margin  of  the  bone,  while  along  the  radii  it  passes  into  the 
lateral  portions.  Its  dorsal  portion  is  thick  and  porous;  its 
ventral  portion  near  the  foramen  magnum  is  thin  and  compact. 

The  external  surface  (Fig.  17)  is  marked  by  a  prominent 
ridge,  the  lambdpidal_ridge  {//),  parallel  with  the  dorsal  border 
and  near  to  it.  The  narrow  portion  of  the  outer  surface  that 
lies  dorsad  of  the  ridge  forms  an  angle  of  about  ninety  degrees 
with  the  remainder  of  the  surface. 

A  median  crest  (/)  extends  ventrad  from  the  middle  of  the 
lambdoidal  ridge  toward  the  foramen  magnum ;  this  is  the 
external  occipital  crest.  At  its  junction  with  the  lambdoidal 
ridge   it  is  elevated    into  a  tubercle,   the  gJctfifliaLjMXipital 

protuberance  (j). 


The  inner  surface  (I'lg.  i8)  presents  depressions  for  the 
convolutions  of  the  cerebellum, 

The  dorsal  border  is  thick  and  rough  for  articulation  with   ' 
the  parietals  and   interparietal.      The  ventral  border  abuts  on 
the  foramen  magnum  and  is  thin  and  smooth, 

Interparietal_BoDe.  Os  interparietale  (Fig.  19). — This 
is  a  small  triangular  bnne  lying  between  the  parietals,  with  its 
apex  directed  craniad,  and  its  base  in  contact  with  the  squamous 
portion  of  the  occipital. 

Its  dorsal  surface  is  arrow-shaped  and  has  its  posterior 
border  notched.  It  is  marked  by  a  median  crest  (part  of  the 
sagittal  crest)  which  is  continued  craniad  from  the  middle  of 
the  lambdoidal  crest. 

The  ventral  surface  is  irregularly  triangular,  smooth,  and 
concave.  The  three  borders  are  rough  for  articulation  with 
the  parietals  and  occipital. 


Ftn.  19.— Inter  PARI  ETAL  Fit 

Bone,  Oi'Ter  Suhkal-e.  Istekna 

Tig.  19,  ihtivring  the  ugittal  creit  running  cmmncaudad 
Fig.  10. — a,  bodj;  A.  wings;  c,  plerj-goid  proceu;  J.  tuberculi 

nun  sells;  /,  sella  turcica:  g,  notcli  which  aidi  in  forming  the  foramen  lacenim; 

A,  lonKiludinal  gmove  i)f  alisplieiioiii;  /,  nutch  which  aids  in  fcirming  tlie  Orliilal 

fisiure-y,  forinidii  rolui.diim;  i,  foniiiieii  tivalt. 

Sphenoid  Bone.  Os  sphenoidale  (Fig.  20). — The  sphe- 
noid bono  of  man  is  represented  in  tlic  cat  by  two  entirely 
distinct  bones, — one  cranial,  the  other  csudal.  The  cranial 
portion  may  be  designated  as  the  prgsphpnoid  (Fig,  31);  the 
caudal  part  will  be  described  as  the  sphenoid  (proper)  (Fig. 
20). 

The  sphenoid  bone  in  the  kitten  is  in  three  parts:  a  central 
portion,  the  b^sisphePja^,  and  two  lateral  portions,  the  ali- 
qj[fif nnjj^R  In  many  lower  vertebrates  these  three  bones  are 
permanently  distinct,  but  in  the  adult  cat  they  arc  united  to 
form  the  sphenoid  bone.  To  these  there  is  added  a  fourth 
element,  separate  in  many  vertebrates  as  the  pterygoid  bone. 
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The  sphenoid  may  thus  be  described  as  composed  of  a  central  I 
portion,  the  body  {a)  (basisphenoid),  and  of  two  thin  expanded  ] 
wings  {6)  (alisphenoids.  ala;  magna^  of  the  human  sphenoid);  I 
each  of  which  has  arising  from  it  a  thin  curved  process,  the  I 
pterygoicl  prftrt-aa  [c),  directed  craniad  and  largely  made  up  of  J 
tile  pterygoid  bone. 

The  body  of  the  sphenoid  (a)  lies  in  the  middle  line  of  the  i 
base  of  the  skull.  It  is  wedge-shaped,  with  the  converging  J 
sides  of  the  wedge  directed  laterad  and  its  apex  pointed  j 
craniad. 

It  has  six  surfaces,  of  which  the  dorsal  and  a  part  of  the] 
laterals  look  into  the  cranial  cavity.     The  cranial  end  articu- 
lates with  the  bodj-  of  the  presphenoid,  and  the  caudal  with  the  J 
body  of  the  occipital. 

The  dorsal  surface  is  triangular,  with  one  apex  of  the  tri- 
angle truncated,  elevated,  and  directed  craniad.  This  eleva- 
tion is  thu  tuberculum  sellx  {d).  Just  caudad  of  the  middle 
the  surface  presents  a  rectangular  elevation  with  rounded 
angles,  the  dorsum  sells  {<■).  The  cranial  end  of  the  dorsum 
sellie  presents  at  each  dorsolateral  angle  a  very  small  smooth 
tubercle  which  represents  one  of  the  posterior  clinoid  processes 
of  man.  Between  this  elevation  and  the  elevated  crania!  end 
of  this  surface  there  is  a  deep  excavation,  the  ffp[1fl  tinTinn  (^, 
in  which  in  the  natural  state  is  lodged  the  hypophysjs.  Near 
the  cranial  end  of  the  sella  is  a  small  foramen,  probably 
nutrient.  At  the  caudal  end  of  the  body  a  slight  notch  {g) 
separates  it  from  the  wing:  this  notch  forms  a  part  of  the 
foramen  lacerum.  Against  this  notch  fits  the  apex  of  the 
petrous  bone,  and  from  it  a  groove  (carotid  groove)  is  con- 
tinued mediocraniad  to  the  sella  turcica. 

The  ventral  surface  (Fig.  41.3)  is  triangular,  smooth,  and 
nearly  flat;  it  is  marked  by  a  median  ridge  which  is  tlie  con- 
tinuation craniad  of  the  ridge  on  the  ventral  face  of  the  basilar 
portion  of  the  occipital. 

Its  caudal  angles  are  separated  from  the  rest  of  the  bone 
by  sharp  triangular  elevations,  laterad  of  which  are  rough 
triangular  areas,  overlaid  when  the  bones  are  articulated  by  a 
triangular  spine  from  the  tympanic  bulla. 
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Its  lateral  surfaces  are  mostly  covered  by  the  wings.  They 
appear  at  the  sides  of  tlie  elevated  cranial  end  of  the  dorsal 

surface  as  triangular  areas. 

The  caudal  end  is  concave,  rough,  and  has  the  form  of  the 
cranial  end  of  the  basilar  part  of  the  occipital. 

The  cranial  end  is  nearly  square  and  rough  for  articulation 
with  the  body  of  tht  presphenoid. 

The  Wing  (alispheDoid  ;  ala  magna  of  the  human  sphenoid) 
{Fig.  20,  b).- — This  is  a  thin  quadrilateral  plate  of  bone  attached 
by  its  medial  border  to  nearly  the  whole  of  the  lateral  surface 
of  the  body.  Its  middle  portion  lies  nearly  in  tlie  same  plane 
as  the  body,  but  its  ends  are  curved  dorsad  so  that  its  internal 
surface  is  concave  and  its  externa!  surface  is  convex.  The 
curvature  is  most  pronounced  near  the  long  lateral  border,  so 
that  this  border  forms  nearly  a  semicircle. 

The  internal  .surface  supports  the  occipital  lobe  of  the  cere- 
brum. It  is  marked  by  a  rounded  groove  (A)  which  is  parallel 
with  the  lateral  surface  of  the  body.  The  dorsal  margin  of  the 
groove  projects  mediad  in  the  form  of  a  sharp  ridge  which  is 
broadest  caudad,  where  it  often  reaches  nearly  to  the  posterior 
clinoid  process.  The  groove  passes  craniad  into  three  fora- 
mina. The  first  (cranial)  of  these,  the  9rfritfll  figgm-P  (,*),  js 
large  and  lies  between  the  wing,  the  body,  and  the  pterygoid 
process.  It  is  incomplete,  but  is  completed  by  the  pri-sphi'npiH. 
The  second  foramen  is  small  and  rounded;  it  is  the  foramen 
i-pfpnrfiim  ij).  The  third,  forfunen  Qiale  (/).  is  larger  and 
oval  and  penetrates  the  wing  through  about  the  middle  of  its 
longitudinal  axis.  Another  minute  foramen  penetrates  the 
sphenoid  between  the  wing  and  the  body  of  the  bone,  just 
laterad  of  the  tuberculum  sella;.  This  foramen  is  continuous 
craniad  with  a  groove  on  the  dorsal  surface  of  the  pterygoid 
process;  the  groove  and  foramen  constitute  the  pterygoid 
*^flpaJ       It  transmits  a  nerve. 

The  external  surface  shows  the  orbital  fissure,  the  foramen 
rotundum  and  the  foramen  ovale,  bounded  ventrally  by  a  sharp 
ridge,  which  is  continued  onto  the  pterygoid  process.  Between 
this  ridge  and  the  body  the  surface  is  longitudinally  grooved 
for  the  tuba  auditiva  or  Eustachian  tube. 
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The  semicircular  margin  of  the  bone  articulates  with  the 
squamous  portion  of  the  temporal.  At  the  junction  of  its 
caudal  and  middle  third  there  is  sometimes  a  toothlike  projec- 
tion which  underlies  the  root  of  the  zygoma. 

The  whole  of  the  cranial  margin,  except  the  lateral  end, 
articulates  with  the  wing  of  the  presphenoid.  At  this  end  the 
angle  formed  by  the  junction  of  lateral  and  cranial  borders  is 
produced  into  a  flat  process,  which  passes  dorsocaudad 
between  the  squamous  portion  of  the  temporal  and  the  frontal, 
and  articulates  by  the  roughened  internal  surface  of  its  free  end 
with  a  similar  process  from  the  parietal. 

The  caudal  margin  latcrad  of  the  groove  is  bevelled  and 
roughened  at  the  expense  of  the  dorsal  surface  and  is  overlaid 
by  the  ventral  end  of  the  tentorium.  Mediad  of  the  groove  it 
projects  caudad  as  a  slender  point,  the  lingula  of  the  sphenoid. 
This  is  received  into  a  narrow  cleft  between  the  apex  of  the 
petrous  bone  and  the  bulla  tympani. 

The  pterygoid  process  {c)  is  a  nearly  square,  thin  plate  of 
bone.  The  medial  surface  is  smooth  and  concave,  the  lateral 
face  is  convex  and  marked  by  two  parallel  ridges.  The  medial 
one  of  these  is  continued  craniad  from  the  bony  septum  which 
separates  the  orbital  fissure  from  the  foramen  rotundum,  and 
the  lateral  one  from  the  septum  which  separates  the  foramen 
rotundum  from  the  foramen  ovale.  A  sharp  triangular  spine 
projects  latcrad  from  near  the  caudal  end  of  the  lateral  ridge. 

The  two  ridges  and  that  part  of  the  lateral  surface  of  the 
bone  included  between  them  form  a  part  of  the  sphenoid  bone 
known  as  the  pterygoid  process  of  the  sphenoid  bone,  in  those 
cases  where  the  pterygoid  is  a  separate  bone. 

The  remainder  of  the  process  is  equivalent  to  the  pterygoid 
bone  of  other  vertebrates. 

Between  the  caudal  margin  of  this  bone  and  the  lateral  of 
the  two  ridges,  i.e.,  between  the  pterygoid  bone  and  the 
pterygoid  process  of  the  sphenoid,  is  a  long  deep  fossa,  the 
internal  pterygoid  fossa  (Fig.  40,  s).  The  laterocaudal 
margin  of  the  pterygoid  process  projects  caudad,  as  a  curved 
triangular  spine,  the  hamulus  or  hamular  process  (Fig.  40,  /; 
Fig.  43,  /  . 
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The  Presphenoid  Bone.  Os  presphenoidale  (Fig.  3i). — 
In  a  young  cat  thi^  bone  h  in  tlirLe  pieces,  a  basal  portion 
(presphenoid)  and  two  wings  (flj 
bones  remain  distinct  throughout  Hfe  in  many 
lower  vertebrates,  but  in  the  adult  cat  they  fuse 
to  form  a  single  bone.  We  may  nevertheless 
conveniently  describe  this  bone  as  made  up  of  "^ 
a  body  (a)  (the  basisphenoid),  and  two  wings  fh- 
{b),  the  orbi  to  sphenoids  (the  ahir  parva.-  of  the  ^' 
human  sphenoid).  »,  body;  i,  wings; 

The  body  (a)  lies  in  the  base  of  the  skull  in  '■  "P'^c  foraraiQ«. 
the  median  line,  craniad  of  the  basisphenoid.      It  has  the  form 
of  a  rectangular  prism  about  twice  as  long  as  broad.     lt_is 
Jiollow.  and  the  cavity  is  divided  by  a_mediaii_lQiigitndinal  par- 

^'tjpn   jptn  tvi.'n  ravit-if!  f j}p|if;pn;Hal  .qinii|eiig     Pig_   43,    /).        The 

sphenoidal  sinuses  are  continued  craniad  into  the  cavities  of 
the  ethmoid.     The  body  has  six  surfaces: 

The  dorsal  or  internal  surface  (Fig.  42.  ti)  looks  into  the 
cranial  cavity  and  is  continuous  with  the  dorsal  surface  of  the 
wings.  The  caudal  end  of  the  body  is  depressed,  and  when 
united  to  the  basisphenoid  aids  in  forming  the  cranial  wall  of 
the  sella  turcica.  At  each  caudolateral  angle  is  a  short  spine, 
the  anterior  clinoid  process.  At  about  one-third  the  length 
of  the  bone  from  the  caudal  end  is  a  transverse  groove  (chias- 
matic groove,  Fig.  42,  ;«)  for  the  optic  chiasma.  Its  ends 
lead  into  two  round  foramina  (the  ogticfgiaBliDa,  Fig.  42.  /; 
Fig.  21.  t')  which  pass  craniolaterad  between  the  body  and 
the  wings  of  the  presphenoid  and  transmit  the  optic  nerve  and 
the  ophthalmic  artery. 

The  ventral  surface  (Fig.  21)  is  hour-glass-shaped  and 
marked  by  a  smooth  median  ridge,  continuous  with  the  ridge 
on  the  basisphenoid  and  overlaid  at  its  cranial  end  by  the 
vomer.  The  caudal  end  presents  a  rough  triangular  area  on 
each  side,  for  articulation  with  the  pterygoid  process  of  the 
sphenoid  bone,  while  the  cranial  end  has  similar  areas  overlaid 
by  the  nasal  portion  of  the  palatine  bones. 

The  lateral  surface  looks  towards  the  orbitotemporal  fossa. 
It  is  notched  near  the  caudal  end  by  the  ventra!  border  of  the 
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optic  foramen  {c).     Caudad  of  this  foramen  the  surface 

an   oblique  groove  whicli   forms  in  the  natural  condition 

medial  boundary  of  the  orbital  fissure. 

Craniad  of  the  optic  foramen  the  surface  is  smooth  and 
marked  near  its  ventral  border  by  a  longitudinal  ridge  which 
forms  part  of  the  dorsal  boundary  of  a  fossa,  the  ezternal  PtfitF- 
^oid  fossa  (Fig.  40.  /). 

The  caudal  end  presents  ventrally  a  quadrangul. 
surface  for  articulation  with  the  body  of  the  sphenoid.     Tht 
cranial  end   presents  the  two   sphenoidal  sinusts  separated 
a  median  partition. 

The  median  partition  articulates  by  its  free  border  with  the 
lamina  pcrpendicularis  of  the  ethmoid.  At  its  ventral  end  is 
the  abruptly  truncate  end  of  the  median  ridge  of  the  ventral 
surface,  which  is  continuous  with  the  ventral  cartilaginous  por- 
tion of  the  lamina  perpendicularis.  The  lateral  walls  of  the 
sphenoidal  sinuses  are  continued  craniad  of  the  dorsal  and  ven- 
tral walls  and  of  the  median  partition,  and  articulate  ventrally 
with  the  nasal  portion  of  the  palatine  bones,  and  dorsally  with 
the  orbital  plate  of  the  frontal.  Between  them  is  received  the 
caudal  ends  of  the  labyrinths  of  the  ethmoid  in  the  middle, 
while  between  their  dorsal  edges  is  received  the  caudal  end  of 
t!ie  cribriform  plate,  and  between  their  ventral  edges  the 
expanded  end  of  the  vomer. 

The  wings  {l>)  arise  each  from  nearly  the  whole  of  the 
dorsolateral  angle  of  the  body.  They  form  prominent  nearly 
horizontal  triangular  projections  over  the  optic  foramina. 

The  dorsal  and  ventral  surfaces  are  smooth  and  continuous 
respectively  with  the  dorsal  and  lateral  surfaces  of  the  body. 
The  dor.sal  surface  looks  into  the  cranial  cavity,  while  the  ven- 
tral looks  into  the  orbitotemporal  fossa. 

Craniad  of  the  apex  of  the  wing  its  border  articulates  with 
the  ventral  edge  of  the  orbital  portion  of  the  frontal  bone. 
Caudad  of  the  apex  the  border  articulates  with  the  cranial 
border  of  the  wing  of  the  sphenoid. 

Temporal  Bone.  Os  temporale  (Figs.  22  and  23). — This 
forms  a  part  of  the  lateral  wall  of  the  cranium,  filling  the  gap 
between  the  occipital  and  the  sphenoidal  segments.     It  is  made 
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up  of  three  portions  which  are  distinct  in  kittens  but  somewhat 
firmly  united  in  adult  cats.  In  lower  vi;rtt;brati;s  these  portions 
are  distinct  bones  called  the  Squamous,  the  Petrous,  and  the 
Tympanic  bones.  In  the  cat  they  may  be  described  as  the 
squamous  {a),  petrous  (p),  and  tympanic  {c)  portions  of  the 
temporal  bone. 


o,  stiuamous  portion;  *,  petrous  prirtioti;  i.  (",  tympanic  portion  (c,  tntotym- 
panic;  r",  eclutj'mpaiiic):  li,  ijgomatii:  procesi;  f,  mastoid  portion  of  the  petrous; 
f,  mandibular  juSES;  g,  postman dibular  pmceas;  k,  tubcrculum  articularc;  i,  ex- 
ternal auditory  tneatusjy,  stytomiistoid  foramen;  *,  pit  for  lympanohyal  bone; 
/,  mastoid  process;  m,  criiivcs  bounding  the  jugular  foramen;  »,  internal  auditory 
meatus;  u.  appendicular  fossa;  /,  hiatus  facialis;  q,  styliform  process  of  tympanic 

The  squamous  portion  Ih)  (squama  temporalis)  is  thin  and 
oval  or  has  the  form  of  an  equilateral  triangle  with  rounded 
angles,  with  a  curved  process,  the  zygomatic  process  {d). 
arising  from  its  ventral  border.  Its  outer  surface  (Fig.  22)  is 
convex  and  smooth  and  gives  origin  to  part  of  the  temporal 
muscle.  Its  inner  surface  (Fig.  23)  is  concave  and  smooth 
e.xcept  near  the  margins,  where  it  is  bevelled  and  rough.  The 
roughened  border  is  broader  dorsad  and  caudad.  The  ventral 
margin  of  the  bone  is  turned  mediad  at  its  cranial  end  so  that 
the  lateral  face  of  the  inverted  portion  looks  ventrad.  By  this 
portion  of  its  lateral  face  the  squamous  rests  upon  the  tympanic 
bulla,  and  its  edge  articulates  with  the  tentorium  and  the  wing 
of  the  sphenoid.  The  remaining  (caudal)  portion  of  the  ventral 
border  overlies  the  mastoid  portion  (c)  of  the  petrous.  Hy  the 
remainder  of  its  border  the  bone  articulates  with  the  parietal 
dorsad    and    with    the  wing   of  the  sphenoid    craniad.     The 
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roupfhened  portion  of  its  inner  surface  overlies  the  margins  of 
both  these  bones. 

The  zygomatic  process  {d)  is  formed  by  the  confluence  of 
two  roots.  One  of  these  starts  from  the  ventral  end  of  the 
lafmbdoidal  ridge  and  passes  along  the  ventral  margin  of  the 
squama  dorsad  of  the  external  auditory  meatus.  The  other 
arises  abruptly  from  the  cranioventral  angle  of  the  bone.  The 
process  thus  formed  is  at  first  broad  and  passes  horizontally 
laterad  and  slightly  craniad.  It  soon  grows  more  slender  and 
turns  gradually  craniad,  while  at  the  same  time  it  twists  so  that 
the  surface  w^hich  is  dorsal  at  the  base  becomes  medial  at  the 
tip;  the  posterior  root  which  is  continuous  with  the  caudal 
border  at  the  base  is  continuous  with  the  dorsal  border  at  the 
apex.  On  the  ventral  surface  of  the  base  is  a  transversely 
elongated  concave  articular  surface,  the  niflnH|hiilar  fossa  (/), 
for  the  condyloid  process  of  the  lower  jaw\  Caudad  of  this  is 
a  sharp  transverse  ridge,  the  postmandibular  or  postglenoid 
process  {g),  and  craniad  of  the  lateral  end  of  the  fossa  a  slight 
tubercle,  the  tii^ftrrul^im  flrti^.Mlflrft  (//).  Near  its  apex  the 
zygomatic  process  is  more  slender  and  its  ventral  border  is 
bevelled  for  articulation  with  the  malar  or  zygomatic  bone. 

The  tympanic  (Figs.  22  and  23,  c\  Fig.  24)  is  expanded 
into  a  large  hollow  olive-shaped  bone  which  is  know^n  as  the 
^Tiji  tnry  hull  a  and  encloses  the  tympanic  cavity.  Its  sub- 
stance is  very  compact.  Unlike  the  tympanic  of  most  other 
mammals  it  is  developed  from  two  bones,  known  as  the  ecto- 
tympanic  (Fig.  22,  c')  and  entotympanic  (r).  These  are 
strongly  marked  in  young  kittens,  and  can  usually  be  easily 
distinguished  in  adult  cats.  The  entotympanic  (Figs.  22  and 
23,  c)  forms  the  larger  part  of  the  bulla,  constituting  its  ventral 
and  medial  surfaces;  it  is  thin,  smooth,  and  transparent.  The 
ectotympanic  (Fig.  22,  c')  surrounds  the  external  auditory 
meatus:  it  is  thicker  and  more  opaque  than  the  entotympanic. 
The  bulla  lies  ventrad  of  the  squamous,  and  in  an  external  view 
conceals  a  large  part  of  the  petrous. 

On  its  lateral  surface  it  presents  near  the  dorsal  border  an 
irregular  oval  opening,  that  of  the  ft^t^rP^!  anditory-jneatus 
(Fig.  22,  /),  which  leads  into  the  tympanic  cavity.      Caudad  of 


:  which  lies  in  the 
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the  externa!  auditory  meatus  is  a  nearly  dorsoventral  groove, 
which,  when  the  bone  is  articulated,  forms  a  part  uf  the  boundary 
of  the  stylomastoid  foramen  (Fig.  23,y);  Just  ventrad  of  this 
groove  is  a  pit  (X'|  which  lodges  the  tip  of  the  tympanohyal 
bone. 

Craniad  the  bone  is  produced  into  a  short  spine,  the  s^y In- 
form process  (7),  which  lies  in  a  horizontal  groove  in  the 
ventral  surface  of  the  basisphenoid.  Latcrad  of  this  spine  is 
a  groove  for  the  tuba  auditiva  or  Eustachian  tube. 

The  medial  surface  (Fig.  24)   presents  in  thf  middle  near 
its  ventral  margin  a  short  triangular  spine  ^ 
natural  state  against  the  ventral  surface  of" 
the  basilar  portion  of  the  occipital. 

Caudad  of  this  spine  the  surface  i.s 
marked  by  two  or  three  vertical  parallel 
grooves  (Fig.  23,  in).  They  indicate  the 
portion  of  the  bone  which  bounds  the  jugu- 
lar foramen,  and  are  possibly  impressions  of  Bulla,  Isolated. 
the  ninth,  tenth,  and  eleventh  ner\-es.  ^^^I^^^  fnd  rf?udi 

The  dorsal  two-thirds  of  the  medial  tory'ineaiii?;^.  partition 
surface  is  lacking  in  the  disarticulated  bulla  !l'''''l'"g  tympinic  civ. 
(Fig.  24),  SO  that  the  cavity  of  the  bone  is 

exposed.  This  opening  is  in  the  natural  state  clos(;d  by  the  < 
petrous  bone.  The  caudal  end  is  rough  where  it  is  overlaid  J 
by  the  jugular  process. 

On  the  inner  surface  of  the  tympanic  bulla  is  seen  the  thick- 
ened margin  of  the  inner  end  of-  the  auditory  meatus  (Fig. 
24,  ■/).  To  it  is  attached  the  membrana  tympana.  In  the 
median  dorsal  line  this  margin  is  notched  for  the  reception  of 
the  incus  and  head  of  the  malleus.  From  the  lateral  wall  of 
the  cavity  at  the  line  of  junction  of  the  ectotympanic  and  ento- 
t>'mpanic  a  thin  bony  partition  {^)  rises.  It  runs  almost  directly 
mediad;  is  concave  dorsal ly  and  divides  the  tympanic  cavity 
into  two  chambers, 

The  Petrous  Portion  (Fig.  23.  i.  and  Fig.  2;). — This  con- 
sists of  two  parts,  a  very  dense  part  (the  petrous  portion  proper. 
Fig-  25),  which  has  the  form  of  a  triangular  pyramid  and 
encloses   the  auditory  labyriiith,    ajiJ   a   less  den.se   part,   the 
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.mastoid  portion  {Figs.  22  and  23,  e),  which  is  flattened  and 
triangular  and  is  attached  by  its  base  to  the  base  of  the 
pyramid. 

The  petrous  portion  may  be  described  as  having  a  base  and 
three  sides,  lateral,  dorsal,  and  medial.  It  completes  the 
medial  wall  of  the  tympanic  bulla,  so 
that  it  is  not  possible  to  see  it  from  th«^ 
exterior  of  a  skull  except  through  th^ 
auditory  meatus  (Fig.  23,  i).  When  the,^ 
bones  of  the  skull  are  articulated  its  dor- ' 
sal  surface  is  covered  by  the  tentorium  1 
and  alisphenoid.      Its  lateral  face  looks 

jfi(;_  jr pETRofs  Bone  ok  i"to    the    tympanic    cavity,    while    the 

Rir.HT    SuiE.     Latehai.  medial  face  looks  into  the  cranial  cavity. 
Surface,  Enlarobd. 

a.  fenestra  cochl«e;*.  pro-  I^s  lateral   face   (tig.   25)    (medial 

nHMiiory;   c,  fenesim   vesii-  \vall  of  tlic  tympanic  Cavity)  presents 

buli;  </,   fossa  for  tbe  tensor    .  ,      ^    <  -  i  n         i-  .        i 

tympani  musdt;  f.  Ii>ssa  for  just  ventrad  of  the  middle  of  its  ba.se  a 
incus  and  malleu*;  /.  fossa  [^rge  circular  foramen,  the  fenestra 
continuous  with  stylomasloul  ^ 

foramen:  £.  fiiranwn  leading  COCtlleae  (a  I  (or  fenestra  rotunda),  -which 
to  fecial  canal.  [^^j^j.   caudolatcrad ;   it  leads    into   thc 

cochlea.  The  fenestra  cochleit  lies  at  the  summit  of  a  nipple- 
like elevation,  the  promontory  (i),  which  is  continued  toward 
the  apex  of  the  bone  as  a  gradually  diminishing  semicylindrical 
ridge,  due  to  the  presence  within  it  of  the  bony  cochlea. 
Dorsad  of  the  fenestra  cochlea;  is  the  much  smaller  fenestra 
vestibuli  u)  (or  ovalis)  which  leads  into  the  vestibule.  It  is 
occupied-in  the  natural  condition  by  the  base  of  the  stapes. 

Dorsocraniad  of  the  fenestra  vestibuli  is  a  large  fossa  ((/) 
which  contains  the  tensor  tympani  muscle.  Dorsocaudad  of 
this,  partly  bounded  by  the  squamous  portion  of  the  temporal, 
is  another  large  fossa  {e),  the  cranial  end  of  which  is  occupied 
by  the  incus,  while  its  caudal  end  is  occupied  by  the  head  of 
the  malleus. 

Nearly  caudad  of  this  fossa  and  separated  from  it  by  an 
oblique  bony  septum  is  a  third  fossa  [/)  which  is  narrow  and 
curved.  It  is  continuous  with  a  notch  in  the  mastoid  portion 
of  the  bone.  When  the  tympanic  is  articulated  the  notch  is 
converted  into  a  foramen  (Stylomastoid  foramen,    Fig.  23,/) 
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for  the  exit  of  the  seventh  nerve.  The  fossa  gives  passage  to  ' 
the  seventh  nerve  and  also  lodges  the  stapedius  muscle.  A  ' 
groove  may  be  traced  from  the  stylomastoid  foramen  to  the  < 
caudal  border  of  the  fossa  for  the  tensor  tympari  muscle,  where  ' 
it  passes  into  a  canal  (^i^).  The  groove  and  canal  are  parts  of  . 
the  canalis  facialis  or  facial  canal  (aqueductus  Failopii)  for 
the  passage  of  the  seventh  nerve  through  the  petrous  bone. 

The  medial  surface  (I'ig-  23,  />)  of  the  petrous  portion 
shows  near  its  middle  a  fossa,  the  interoal  auditory  meatus  («). 
This  is  divided  by  a  partition  of  bone  into  a  dorsal  and  ventral 
part.  The  dorsal  portion  is  the  beginning  of  the  facial  canal 
(aqueductus  Failopii)  by  which  the  seventh  nerve  passes 
through  the  petrous  bone  to  emerge  at  the  stylomastoid 
foramen.  The  ventral  portion  shows  at  its  bottom  several 
small  foramina  for  the  auditory  nerve. 

Oorsocaudad  of  the  internal  auditory  meatus  is  a  deep  ] 
fossa  (o)  for  a  small  lobe,  the  so-called  appendicular  lobe,  of  ' 
the  cerebellum.     This  may  be  called  the  appendicular  fossa. 

The  dorsal  surface  is  triangular  and  presents  near  its  apex 
a  foramen — the  hiatus  facialis  {/),  the  opening  of  a  canal 
which  joins  the  canalis  facialis  and  transmits  the  superficial 
petrosal  branch  of  the  nerve  of  the  pterygoid  canal  (Vidian 
nerve).  That  part  of  the  dorsal  surface  which  lies  caudad  of  ] 
the  hiatus  facialis  is  known  as  the  tegmen  tympani. 

The  base  of  the  petrous  is  attached  to  the  mastoid  portion 

(Rb.  23.  '■)■ 

(For  an  account  of  the  structures  within  the  petrous  bone 
and  the  tj-mpanic  cavity,  see  the  description  of  the  interna! 
and  middle  ear.) 

The  mastoid  portion  (Figs,  23  and  23.  e)  is  attached  by  its 
base  to  the  pyramidal  petrous  portion,  with  which  it  forms  an 
angle  of  about  120  degrees.  It  appears  in  the  lateral  wall  of 
the  skull  between  the  parietal  bone  and  the  occipital  (Fig. 
40,  (/).  The  lambdoidal  ridge  is  continued  on  its  outer  surface 
to  the  caudal  border  of  the  external  auditory  meatus,  Caudad 
of  the  stylomastoid  foramen  it  forms  a  slight  nipple-like 
eminence,  the  mastoid  process  (Fig.  22.  I).  Its  inner  face 
looks  into  the  cranial  cavity. 
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Parietal  Bone.    Os  parietale  (Figs.  39,  40,  and  43,  3). — 

The  parietal  bones  form  the  larger  part  of  the  lateral  and  dorsal 
boundary  of  the  cranial  cavity.  Each  is  a  thin  rectangular 
bone,  compact  and  curved  and  with  a  deeply  notched  shelf  of 
bone,  the  jtentorilim  (Fig.  42,  r,  and  Fig.  43,  /),  projecting 
inward  from  near  the  caudal  margin. 

The  outer  surface  is  smooth  and  convex.    The  highest  part 
of  the  convexity,  a  little  caudad  of  the  middle  of  the  bone,  is 

known  as  the  parietal  tubercle  or  eminence  (Fig.  39,  d) ;  it 

marks  the  point  of  beginning  ossification*.  An  obscure  curved 
ridge  (Fig.  39,  c),  running  from  the  caudodorsal  angle  or  a 
point  craniad  of  it  craniolaterad,  indicates  the  boundary  of  the 
origin  of  the  temporal  muscle.  Near  the  ventral  border  the 
surface  is  roughened  and  is  covered  in  the  natural  state  by  a 
part  of  the  squamous  portion  of  the  temporal  bone. 

The  inner  surface  (Fig.  43,  3  and  3')  is  smooth  and  marked 
by  ridges  and  grooves  for  the  convolutions  of  the  cerebrum. 
Near  the  medial  border  is  a  ridge  which,  when  the  bone  is 
articulated  w4th  that  of  the  opposite  side,  forms  a  shallow  groove 
for  the  superior  sagittal  sinus.  Beginning  near  the  middle  of 
the  ventral  margin  and  passing  dorsad  is  a  groove  for  the 
middle  meningeal  artery.  The  tentorium  (Fig.  43,/)  arises 
from  the  inner  surface  near  its  caudal  margin  and  projects 
mediad  as  a  thin  curved  or  notched  shelf  of  bone  which 
separates  the  cerebellar  fossa  (Fig.  43,  /)  of  the  cranium  from 
the  cerebral  fossa  (Fig.  43,  //).  When  the  parietals  are 
articulated  there  is  left  between  the  tcntoria  a  large  foramen 
by  means  of  which  the  two  fossae  communicate.  The  foramen 
is  bounded  laterally  and  dorsally  by  the  free  margins  of  the 
tcntoria,  while  the  ventral  end  of  each  tentorium  articulates 
with  the  alisphenoid,  and  its  dorsal  end  with  the  opposite  ten- 
torium. 

The  medial  border  is  straight  and  is  united  by  suture  to  the 
opposite  bone. 

The  cranial  border  is  bevelled  at  the  expense  of  the  inner 
surface  and  articulates  with  the  frontal.     Just  ventrad  of  the, 
middle  of  the  border  projects  a  sharp  spine  which  fits  into  a 
corresponding  notch  in  the  caudal  border  of  the  frontal. 
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The  ventral  border  is  concave,  sharp,  and  bevelled  at  the  j 
expense  of  the  outer  surface,  for  articulation  with  the  squamous 
portion  of  the  temporal,  except  near  the  cranial  end.  where  it 
articulates  with  the  wing  of  the  sphenoid. 

The  caudal  border  is  thick  and  porous  medially,  but  thin 
laterally,  and  bevelled  at  the  expense  of  the  inner  surface  for  1 
articulation  with  the  interparietal  and  mastoid  portion  of  the  \ 
temporal. 

Frontal  Bone.     Oa  frontale  (Figs.  39.  40,  and  41,  6;  Fig. 
43<  *:   Fig.  26). — The  frontal  bones  meet  one  another  in  the 
median  dorsal  line  so  as  to  form  the  roof  of  the  skull  between  | 
the  parietal  and  nasal  bones.      A  part  extends  also  ventrad, 
forming  a  large  part  of  the  medial  wall  of  the  orbit  and  a  part  J 
of  the  temporal  fossa. 

The  bone  may  be  divided  into  two  jmrtions.  a  plate  forming  ' 
the  cranial  portion  of  the  roof  o(  the  skull  and  a  part  of  the 
roof  of  the  nasal  cavity,  the  frODtal  plate  (Fig.  40,  s),  and  a   1 
part  descending  into  the  orbit,  the  orbital  plate  (Fig.  40,  b'). 


:ht-angled  triangle  with 
surface   is  convex    and 


The  frontal  piate  (Fig.  40,  s)  i; 
the  hypothenuse  lateral.  Its  dorsal 
smooth.  The  cranial  t\vo-thirds 
of  its  lateral  border  is  separated 
from  the  orbital  fossa  by  a  ridge 
the  y"P''ft?''bi^°'  1Tr^  or  mar 
gin  (Fig.  39.  /■;  Fig.  40.  o) 
the  caudal  third  passes  gradually 
into  the  temporal  fossa.     At  its 

cranial  angle  is  a  triangular  pro      Fit.     26  —Frontal    Boss     Medial 
jection,    the   fiontal- spine    or 
nasal  spine  (Fig.  26,  rt),  which 

fits   into   a   space   between   the    vertical  pbK 'of  mcd  al  border 
nasal  and  maxillary  bones. 

The  ventral  surface  is  concave  and  smooth  over  its  caudal 
one-half  and  helps  to  form  the  cranial  part  of  the  brain-case. 
It  presents  slight  ridges  and  depressions  for  convolutions  of  the 
cerebrum.  At  its  narrowed  middle  region  the  ventral  surface 
is  marked  by  a  thick  transverse  ridge  (Fig.  26,  /j).  Caudally 
the  ridge  descends  by  a  gentle  slope  to  the  level  of  the  ventral 
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surface  of  the  bone.     The  cranial  end  of  the  ridge  is  pierce* 
by  an  oval  foramen  through  which  the  frontal  sinus  (Fig. 
M/,  in'),  which  lies  within   the   ridge,   communicates  with 
spaces  in  the  ethmoid   bone   (nasal  cavity).     Craniad  of  the  \ 
ridge  the  surface  (Fig.  26,  c)  is  rough  and,  together  with  the  1 
raised  medial  border  of  the  bone  and  the  orbital  plate,  encloses  ' 
a  rectangular  space  which  in  the  natural  state  receives  a  portion 
of  the  labyrinth  of  the  ethmoid.      The  ventral  surface  is  marked  I 
at  its  medial  edge  by  a  thin  longitudinal  ridge  which,  when  the  j 
bones  arc  articulated,  is  continuous  with  one  of  the  vertical 
lamelljE  of  the  ethmoid. 

The  medial  border  forms  a  vertical  plate  [d),  broadest 
craniad  and  roughened  for  articulation  with  its  fellow  of  the 
opposite  side  except  at  its  cranial  end,  where  it  articulates  with 
the  border  of  the  nasal  bone. 

The  caudal  border  is  roughened,  bevelled  at  the  expense 
of  the  outer  surface,  and  articulated  with  the  parietal  bone 
except  at  its  ventral  end,  where  it  articulates  with  the  alisphe- 
noid. 

The  lateral  border  is  smooth,  and  it  is  here  that  the  orbital 
plate  is  joined  to  the  frontal  plate  at  right  angles.  Along  its 
cranial  two-thirds  this  union  is  marked  by  a  sharp  ridge,  the 
supraorbital  margin  (Fig.  40,  o)  or  arch.  This  ridge  extends 
caudolaterad  as  a  triangular  projection,  the  zygomatic  (or 
po.storbital)  process  (Fig.  40.  «).  which  is  flattened  on  its 
cranioventral  face  near  its  extremity  and  forms  part  of  the 
boundary  of  the  orbital  fossa.  At  its  cranial  end  the  lateral 
border  articulates  with  the  nasal  and  maxillary  bones. 

The  orbital  plate  (Fig.  40,  5')  arises  from  the  ventral  surface 
of  the  lateral  border  of  the  frontal  plate.  It  is  directed  ventrad, 
is  smooth  and  concave  on  its  outer  surface,  and  form^  the  dorsal 
portion  of  the  medial  wall  of  the  orbital  fnssa.  Near  its  ventral 
border  it  bears  the  small  eJi^oidaJJOtaBien,  for  the  artery  of 
the  same  name. 

On  the  caudal  one-half  of  its  inner  surface  (Fig.  26)  it 
assists  the  caudal  part  of  the  dorsal  plate  in  forming  the  brain- 
case.  The  cranial  one-half  of  its  inner  surface  is  marked  off 
from  the  remainder  of  the  surface  by  a  sharp  irregular  ridge 
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which  is  for  articulation  with  the  cribriform  plate  of  the  ethmoiJ. 
Craniad  of  this  the  surface  is  marked  by  ridges  and  looks  into 
the  nasal  cavity. 

The  cranial  margin  is  produced  dorsally  in  the  form  of  a 
blunt  triangular  spine.  Mediad  of  this  spine  the  bone  articu- 
lates with  the  lachrymal  bone. 

The  ventral  border  articulates  by  its  cranial  one-third  with 
the  orbital  plate  of  the  palatine,  and  by  its  caudal  two-thirds 
with  the  body  and  wing  of  the  presphcnoid. 

Maxillary  Bone.  Maxilla  (Figs.  27  and  28). — The 
maxillary  bone  forms  the  cranial  and  lateral  portions  of  the 
roof  of  the  mouth.  The  bones  of  opposite  sides  meet  craniad, 
but  diverge  caudad  to  enclose  the  palatal  plates  of  the  palatine 
bones.     Each  consists  of  a  thick  prismatic  ventral  portion  or 


a,  toJyi  i.  frotiiiil  process;  c.  infraorbital  foramen;  d,  elevation  fist  root  of 
canine  loulh;  r.  canine  loolh;  /.  lir^l  pn; molar;  g,  second  premolar;  h,  Ihird  pre- 
moliir;  i,  nrolar  tooth;  j,  zygomatic  pr<>ccss:  t,  beRiiining  of  Uchry.nil  Clinaf;  /, 
ridge  III  which  the  venlral  nasal  concha  h  attached;  n,  nasal  cre.st  of  palatine 

body  (a)  and  a  thin  flat  plate,  the  frnntfll  prttfPti  ((*).  extending 
dorsad  from  the  cranial  part  of  the  bone. 

The  body  {a)  has  the  form  nf  a  triangular  prism  whose 
broader  dorsal  face  looks  into  the  nasal  cavity  and  orbit,  while 
the  ventral  face  looks  into  the  mouth,  and  the  lateral  face 
toward  the  cheek.  From  the  junction  of  the  dorsal  and  lateral 
surfaces  at  the  cranial  end  the  large  flat  curved  frontal  process 
(^1  passes  dorsad,  while  the  teeth  arc  implanted  along  the 
border,  ^jrgalaz-bocdfr  or  process,  formed  by  the  junction  of 
the  ventral  and  lateral  surfaces. 
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The  lateral  surface  is  continuous  with  the  lateral  surface  of 
the  frontal  process  and  shows  at  the  base  of  the  frontal  process 
on  its  caudal  border  the  large  infraorbital  foramen  (Fig. 
27,  c),  for  the  vessels  an4  nerves  of  the  same  name.  Near  the 
medial  end  of  the  surface  is  a  cylindrical  elevation  {d)  for  the 
root  of  the  canine  tooth  {c). 

The  ventral  surface  is  smooth  and  looks  into  the  roof  of  the 
mouth. 

On  the  dorsal  surface  caudal  and  cranial  halves  may  be  dis- 
tinguished. The  caudal  one-half  enters  into  the  floor  of  the 
orbit.  The  lateral  edge  of  this  portion  is  divided  into  two 
laminae,  between  which  is  received  the  end  of  the  malar  bone. 
Caudad  this  edge  is  prolonged  into  the  short  dorsally  directed 
zygomatic  process  {j).  The  cranial  half  of  the  dorsal  surface 
looks  into  the  nasal  cavity  and  is  separated  from  the  caudal 
half  by  a  sharp  vertical  lamina  of  bone  which  runs  caudo- 
mediad  from  the  base  of  the  nasal  process.  To  the  dorsal  edge 
of  this  lamina  are  articulated  the  lachrymal  bone  and  a  part  of 
the  palatine.  At  the  point  where  the  lamina  joins  the  base  of 
the  nasal  process  a  foramen  is  seen  leading  into  a  canal,  the 
nasolachrymal  canal  {k),  Craniad  of  the  lamina  the  surface 
is  concave.  Where  it  becomes  continuous  with  the  inner  edge 
of  the  frontal  process  there  is  attached  to  it  a  thin  bone,  the 
ventral  nasal  concha  (or  maxilloturbinal),  which  is  rolled  into 
an  irregular  spiral.  The  nasolachrymal  canal  opens  ventrad 
of  its  cranial  end. 

The  cranial  third  of  this  part  of  the  bone  projects  further 
mcdiad  than  does  the  rest  of  the  medial  border,  forming  thus 
the  broad  palatine  process.  This  is  rough  on  its  m'edial  edge 
for  articulation  with  the  prcmaxillary  and  the  palatine  process 
of  the  opposite  bone.  This  medial  edge  rises  also  dorsally  into 
a  low  ridge,  the  nasal  crest  (;;/),  which  is  roughened  for  artic- 
ulation with  the  vomer.  The  caudal  two-thirds  of  the  medial 
edge  articulates  with  the  palatine  bone. 

The  cranial  end  of  the  bone  articulates  with  the  premaxilla. 

The  caudal  end  is  smooth. 

The  frontal  process  (/;)  presents  on  its  inner  surface,  which 
looks  into  the  nasal  cavity,  certain  transverse  ridges  which  are 
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in  relation  with  the  ethmoid  bone.  Its  outer  surface  is  smooth. 
By  its  cranial  border  it  articulates  with  the  nasal  bone  dorsally 
and  with  the  premaxillary  bone  ventrally. 

Its  dorsal  end  articulates  medially  with  the  nasal  spine  of 
the  frontal  bone,  and  caudally  with  the  orbital  plate  of  the  same 
bone. 

Premaxillary  Bone.  (Os  incisivum  BNA.)  Premazilla 
(Fig.  29). — The  prema.\illary  bones  bear  the  incisor  teeth  and 
form  the  cranial  portion  of  the  roof  of  the  mouth. 

Each  consists  of  an  irregular,  horizontal  palatal  portion  [6') 
and  of  a  perpendicular  nasal  process  ic)  which  forms  part  of 
the  lateral  boundary  of  the  nares  and  enters  into 
the  formation  of  the  lateral  wall  of  the  nasal 
cavity. 

The  palatal  portion  has  in  its  caudal  border 
a  deep  notch  for  the  foramen  incisivum  or  anterior 
palatine  canal,  which  lies  between  it  and  the  piq, 
maxillary  and  transmits  blood-vessels  and  nerves.  maxillary 
It  articulates  with  the  maxillary  bone  by  this  lwelv  Cha- 
border.  Mril^^"^'' 

The  medial  border  is  raised  into  a  thin  crest  a,  the  three  in- 
of  bone  which,  besides  formint;  the  medial  wall  of  ^"5"'  '=eih;  t: 
the  foramen  mcisivum  or  anterior  palatine  canal,  ilid-one;  (.  msai 
articulates  by  its  medial  border  with  the  bone  of  P"*^*^- 
the  opposite  side,  forming  a  sort  of  median  trough  (sulcus  pala- 
tums) which  projects  dorsad  into  the  nasal  cavity  and  receives 
the  ventral  border  of  the  nasal  septum.  The  caudal  end  of  this 
border  articulates  laterad  with  the  maxilla,  dorsad  with  tlie 
vomer. 

Its  craniolateral  border  bears  the  incisor  teeth  («). 

The  nasal  process  (c)  presents  three  surfaces,  all  elongated 
and  triangular;  one,  the  medial  surface,  is  smooth  and  concave 
and  looks  into  the  nasal  cavity.  Its  dorsal  border  is  rough  for 
articulation  with  the  nasal  bone  dorsad,  and  smooth  ventrad 
where  it  aids  in  forming  the  nares. 

The  lateral  surface  is  smooth. 

The  caudal  surface  is  rough  for  articulation  with  the  maxil- 
lary bone. 
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Nasal  Bone.  Os  nasale  (Fig.  30). — The  nasal  bones  filrt 
c  space  between  the  nasal  process  of  the  premaxillary,  the! 
frontal  process  of  the  maxillary,  and  the  nasal  spine  1 
of  the  frontal  bone  (Fig.  39,  7).  They  thus  form  f 
part  of  the  dorsal  wall  of  the  nasal  cavity  near  the  1 
middle  line. 

Each  may  be  described  as  consisting  of  two  I 
elongated  triangular  lamella,  one  vertical,  the  other  I 
horizontal.     The  vertical  lamella  is  curved  slightly  J 
ic.  30.       ventrad  and  has  its  apex  directed  craniad.      It  is  j 
DiiKSAL  applied  by  its  medial  surface  against  the  vertical   ' 
^'*^"'-         lamella  of  the  opposite  bone,  the  two  thus  forming 
a  median  vertical  partition,  the  nasal  crest  {Fig.  43,  li),  which 
extends  ventrad  into  the  nasal  cavity  and.  by  joining  the  dorsal 
edge  of  the  lamina  perpendicularis,  helps  to  form  the  internasal 
septum. 

The  horizontal  lamella  is  attached  to  the  dorsal  margin  of 
the  vertical  lamella  in  such  a  way  that  its  apex  lies  opposite 
the  base  of  the  vertical  lamella.  It  helps  to  roof  in  the  nasal 
cavity,  and  by  its  base  forms  a  part  of  the  dorsal  boundarj'  of 
the  narial  opening.  By  its  lateral  margin  it  articulates  with 
the  nasal  spine  of  the  frontal  at  its  caudal  end,  with  the  frontal 
process  of  the  maxillary  at  its  middle,  and  with  the  nasal  process 
of  the  premaxilla  at  its  cranial  end.  The  lateral  angle  of  its 
base  projects  in  a  curved  tine  which  forms  the  dorsal  part  of 
the  lateral  boundary  of  the  narial  opening. 

From  the  lateral  border  of  the  horizontal  lamella  a  bony 
plate  curves  ventrad  and  mediad,  enclosing  a  narrow  fossa  which 
receives  a  part  of  the  ethmoid.  This  is  the  concha  nasalis 
superior  ("ji'ift'ir^'"^'  h'''^'*'' 

Ethmoid  Bone.  Os  ethmoidale  (Figs.  31  and  32)-— The 
ethmoid  bone  closes  id  the  cranial  cavity  at  its  cranial  end  and 
extends  forward  into  the  nasal  cavity,  which  it  largely  fills. 

It  consists  of  a  median  vertical  portion,  the  lamina  perpen- 
dicularis (Fig.  43.  11;  Fig.  42,  /■),  forming  a  part  of  the  nasal 
septum,  of  two  lateial  portions  made  of  thin  sheets  of  bone 
variously  folded  and  united— the  labyrinths  (or  ethmotur- 
binals),  which  fill  the  greater  part  of  the  nasal  cavity;  and  of 
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a  transverse  perforated  plate,  the  cribriform  pla^  (lamina 
cribrosa),  attached  to  the  caudal  end  of  the  lamina  perpendicu- 
laris  and  the  labyrinths. 

The  lamina  perpendicularis  (Fig.  43,  w;  Fig.  42,  /)  is  a 
flat  four-sided  bone.  By  its  caudal  margin  it  is  continuous  with 
the  cribriform  plate;  by  its  ventral  margin  it  is  enclosed  by  the 
halves  of  the  vomer;  by  its  dorsal  margin  it  unites  with  the 
crest  formed  by  the  vertical  portion  of  the  nasal  bone  craniad 
and  with  the  vertical  lamina  of  the  medial  margin  of  the  frontal 
caudad,  while  its  cranial  margin  is  continued  into  the  septal 
cartilage  of  the  nose.     Its  lateral  faces  are  smooth  and  free. 

The  lamina  cribrosa  or  cribriform  plate  (Fig.  42,  o)  is 
elongated  heart-shaped,  with  the  apex  of  the  heart  ventrad. 
Its  caudal  face  is  concave  and  looks  into  the  cranial  cavity. 
It  presents  three  irregular  longitudinal  rows  of  holes,  one 
median  and  two  lateral,  for  the  passage  of  the  olfactory  fibres 
from  the  cranial  cavity  into  the  nasal  cavity.  Its  cranial  face 
is  continuous  along  the  medial  line  with  the  lamina  perpendic- 
ularis, and  at  the  sides  with  the  labyrinths. 

The  notch  in  the  heart  is  directed  dorsad  and  receives  the 
vertical  lamina  of  the  medial  border  of  the  frontal  bone.     The 


Fl<;.   31  — EllLMuH)  AM.  VOMKR,  FfC.   32.-ETHMULI,  Afll  \ 

Sii>t  View.  Ventral  View. 

0,  vomer;  i,  vertical  cells  of  the  labyrinlh  uf  Ihe  ethmoid;  c,  boriiontal  cell  of 
Ibe  same;  d,  part  of  the  ethmoid  that  fonns  the  lamina  papyrac«a;  e,  edge  of  cribri- 
form plate. 

apex  of  the  heart  articulates  with  the  cranial  end  of  the  dorsal 
surface  of  the  presphenoid.  Its  lateral  margins  are  articulated 
with  the  ethmoidal  ridges  on  the  medial  surface  of  the  frontal 
bone. 

The  labyrinths  (Figs.  31  and  32)  are  attached  to  the  cranial 
face  of  the  lamina  cribrosa.  one  on  each  side  of  the  lamina 
perpendicularis.      Each  is  made  of  thin  bony  platcff  irregularly 
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folded  so  as  to  enclose  spaces,  the  ethmoid  cells.  In  each 
may  be  distinguished  a  cranial  portion  (^),  in  which  the  cells 
are  nearly  vertical,  and  a  caudal  portion  (r),  in  which  the  cells 
are  nearly  horizontal. 

The  medial  surfaces  are  separated  by  a  space  from  the 
lamina  perpendicularis.  This  space  is  broadest  along  the 
junction  of  the  horizontal  and  vertical  portions  of  the  labyrinth. 
There  are  thus  formed  two  passageways  which  correspond  to 
the  superior  meati  of  human  anatomy. 

The  lateral  surfaces  come  into  contact  with  the  frontal 
process  of  the  maxillary  and  the  orbital  plate  of  the  frontal 
bone.  On  the  lateral  surface  of  each  labyrinth  there  is  a  thin 
irregular  lamina  of  bone  lying  in  a  dorsoventral  longitudinal 
plane  and  closing  in  some  of  the  ethmoid  cells  laterally  {d), 
A  small  part  of  this  lamina,  situated  near  the  caudoventral 
angle  of  the  bone,  appears  in  the  orbital  fossa  on  the  external 
surface  of  the  skull  between  the  presphenoid,  palatine,  and 
frontal  bones  or  between  the  lachrymal,  palatine,  and  frontal 
bones.  Sometimes  in  the  entire  skull  two  such  pieces  may  be 
seen,  one  in  each  of  these  positions.  This  corresponds  to  the 
lamina  papyracea  of  human  anatomy. 

The  dorsocaudal  angle  of  each  bone  is  received  into  the 
space  between  the  orbital  plate  of  the  frontal  and  the  vertical 
lamina  of  the  medial  border  of  the  frontal.  Its  ventrocaudal 
angle  is  received  between  the  cranial  extensions  of  the  lateral 
walls  of  the  presphenoid,  while  its  ventral  surface  is  overlaid 
caudally  by  the  expanded  portion  of  the  vomer,  to  which  it  is 
attached  at  its  caudolatcral  angles. 

Vomer  (Figs.  31  and  32,  a), — The  vomer  consists  of  two 
thin  lamina.*  of  bone  which  cnsheath  the  ventral  margin  of  the 
lamina  perpendicularis  (or  the  cartilaginous  plate  which  con- 
tinues ventrad  from  this  margin)  and  unite  ventrad  of  it;  the 
two  thus  form  a  trough  open  dorsad. 

Each  becomes  horizontal  near  its  caudal  end  and  at  the 
same  time  expands.  The  expanded  portion  lies  ventrad  of  the 
labyrinth  of  the  ethmoid,  closing  in  some  of  its  cells:  its  lateral 
angles  arc  united  with  the  labyrinths. 

At  its  caudal  end  the  bone  articulates  with  the  body  of  the 
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presphenoid,  and  each  half  of  it  is  produced  caudad  near  the 
middle  line  into  a  triangular  spine  which  lies  ventrad  of  the 
body  of  the  presphenoid.  The  horizontal  portion  of  the  bone 
helps  to  separate  the  olfactory  and  respiratory  passages  of  the 
nasal  chamber,  while  its  vertical  portion  contributes  to  the 
formation  of  the  nasal  septum. 

The  ventral  margin  formed  by  the  junction  of  the  two 
halves  of  the  bone  is  smooth  and  free  caudad,  but  at  its  cranial 
end  is  broad  and  rough  for  articulation  with  the  palatal 
processes  of  the  maxilla.-. 

Palatine  Bone.  Os  palatinum  (Fig,  33). — The  palate 
bone  or  palatine  bone  consists  of  two  portions,  a  horizontal  or 
palatal  portion  {a)  and  a  perpendicular  or  nasal  portion  (/j), 
uniting  at  an  angle  of  about  forty-five  degrees- 

The  horizontal  portions  («)  of  the  two  bones  are  received 
between  the  maxillary  bones  and  form  the  caudal  and  medial 
part  of  the  roof  of  the  mouth.  Each  is  irregularly 
quadrilateral  in  form,  with  the  caudolateral  angle 
produced  caudad  into  a  long  process  which  is 
continuous  with  the  perpendicular  portion  of  the 
bone.  The  lateral  margin  of  the  horizontal  pjor- 
,ion  articulates  over  its  cranial  half  with  the 
maxillary  bone.  At  about  its  middle  a  short  thick 
maxillary  spine  {c)  projects  caudolaterad.  The 
■emainder  of  the  lateral  margin  is  directly  con-  dJ,hsal''vlkw! 
with  the  perpendicular  plate  of  the  bone,  a,  horiiomal 
The  medial  margin  is  rough  for  articulation  with  V"^™\    ^-  P^'- 

°  "  pendiculK       por. 

he  corresponding  margin  of  the  opposite  pala-  (ion;  <■,  maxillaiy 
the  caudal   angle  of  this  margin   projects  "J^Z^  IC"^' 
caudad  as  the  short  posterior  nasal  spine  (//), 
The    caudal    margin    forms    a    free    edge    which 
bounds  the  choanit;  it  passes  laterally  into  th< 
perpendicular  portion. 

The  ventral  surface  (Fig.  41,  m)  looks  into  the  mouth. 
Near  the  middle  of  its  craniolatcral  margin  are  two  or  more 
small  foramina  (Fig.  41,  q)  which  form  the  cranial  temination 
of  the  posterior  palatine  canal.  The  dorsal  surface  is  smooth 
and  looks  into  the  nasal  cavity. 


I 


fonunen;  /,   ca 
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The  perpendicular  or  nasal  portion  (Fig.  33,  b)  of  the 
palatine  is  thin  and  irrefjularly  quadrilateral  in  form.  It  is 
attached  by  its  cranial  two-thirds  to  the  dorsal  surface  of  the 
horizontal  portion.  The  outer  surface  is  concave  and  looks 
into  the  orbital  fossa.  The  inner  surface  is  convex  and  loolcs 
into  the  nasal  cavity. 

The  perpendicular  portion  is  marked  by  two  formaina  just 
craniad  of  the  middle.  The  larger  dorsa!  oval  foramen  is  the 
BPhenopalatine  foramen  (c).  The  smaller  ventral  foramen  is 
the  caudal  opening  of  the  posterior  palatine  canal  (/).  From 
this  opening  the  canal  passes  craniomediad,  lying  in  the  sub- 
stance of  the  palatine  bone;  it  opens  on  the  ventral  surface  of 
the  horizontal  portion  at  the  small  openings  previously 
described  (Fig.  41,  ij). 

By  its  cranial  margin  it  articulates  with  the  lachrymal  bone. 
By  its  dorsal  margin  it  articulates  craniad  with  the  orbital  plate 
of  the  frontal:  with  the  lamina  papyracea  at  its  middle,  and 
with  the  body  of  the  presphenoid  caudad.  The  caudal  half  of 
the  dorsal  margin  is  partially  divided  into  two  lamella  with  a 
rough  surface  between  them:  this  rough  surface  lies  against 
the  ventral  surface  of  the  presphenoid.  The  caudal  margin 
articulates  with  the  pterygoid  portion  of  the  sphenoid. 

Lachrymal  Bone.  Os  lachrymale  (Fig.  34;  Fig.  39,  10). 
— The  lachrymal  bone  is  a  thin  pentagonal  scale  of  bone  filling 


Fig.   34- — Lachrymal    Biisk   of  V\a.  35. 

Left  Side,  External  .Surkack.  Laterai,  Svhkaie. 

Fig.  34.-0,  notch  forming  the  beginning  of  the  lachrymsl  caiinl. 
F'B-  JS-""'  "'^BC  for  origin  of  the  masseter  muscle;  i.  ftontol  ]iroce«;   c,  zygo- 
matic process. 

the  interval  between  the  horizontal  plate  of  the  palatine,  the 
maxillary,  and  the  orbital  plate  of  the  frontal.  Its  outer  surface 
looks  into  the  orbit,  its  inner  surface  into  the  nasal  cavity. 
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Near  the  middle  of  its  cranial  border  it  is  notched  obliquely  ' 
by  a  for.imen  {a),  the  beginning  of  the  nasolachrj'mal  canal. 

Malar  Bone.  Jugal  Bone.  Os  zygomaticum  (Fig.  35). 
— The  malar  or  zygomatic  bone  is  a  flat  curved  plate  of  bone 
which  forms  the  lateral  wall  of  the  orbit  and  together  with  the 
zygomatic  process  of  the  temporal  forms  the  zygomatic  arch. 
Its  outer  surface  is  smooth  and  marked  by  a  longitudinal  ridge  I 
(a)  for  attachment  of  the  masseter  muscle. 

At  its  caudal  end  the  bone  is  continued  into  two  processes: 
one,  the  frontal  process  or  orbital  process  (p),  is  a  triangular 
spine  of  bone  directed  caudomediad;  when  the  bones  are 
articulated  it  lies  opposite  the  zygomatic  process  of  the  frontal 
to  which  it  is  joined  by  a  ligament  (orbital  ligament).  The 
other,  zygomatic  process  {c)  of  the  malar  bone,  extends  ven- 
trocaudad  and  articulates  with  a  similar  process  from  the  tem- 
poral to  form  the  zygomatic  arch  above  mentioned. 

Its  inner  surface  is  smooth  and  looks  into  the  orbit,  except 
that  of  the  zygomatic  process,  which  looks  into  the  temporal 
fossa. 

Its  cranial  border  is  roughened  at  the  expense  of  both  sur- 
faces and  articulates  with  the  maxillary  bone.  Its  other 
borders  are  smooth  except  the  dorsal  border  of  the  zygomatic 
process,  which  is  roughened  for  attachment  to  the  zygomatic 
process  of  the  temporal. 

The  Mandible.  Mandibula  (Figs,  36  and  37). — The 
mandible  (or  inferior  maxillary  bone)  is  composed  of  two 
halves  which  come  together  at  the  cranial  end  and  form  the 
lower  jaw.  At  its  caudal  end  each  half  articulates  with  the 
temporal  bone  at  the  mandibular  fossa,  and  at  its  cranial  end  it 
joins  the  opposite  bone,  the  suture  being  known  as  the  sym- 
physis of  the  jaw  (symphysis  menti)  (Fig.  37,  a). 

Each  half  consists  of  a  horizontal  portion,  the  body  [p), 
bearing  teeth  on  one  of  its  borders  (the  alveolar  border),  and 
of  a  vertical  portion,  the  ramus  {c). 

The  body  (1*)  has  the  form  of  a  flattened  cylinder  and  has 
two  surfaces  and  two  borders.  The  lateral  surface  (Fig,  36) 
is  smooth  and  presents  near  its  crania!  end  a  foramen  (or 
sometimes  two),  the  mental  foramen  (</),  forming  the  cranial 
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termination  of  the  mandibular  canal.  At  its  caudal  end  is  a 
deep  fossa  continuing  on  to  the  ramus,  the  coronoid  fossa,  or 
masseteric  fossa  {e). 

The  medial  surface  (Fig.  37)  is  smooth  and  has  near  its 
caudal  end    a  foramen,  the  mandibular  foramen  [/),   which 


1 


y     ' 

Fig.  37 IhNDiBLe,  Medial  Subface. 

d,  symph^is;  6,  txidy;  (,  ramus;  d,  menial  fciramina;  e.  coronoid  fossa;  /,  man- 
dibular foramen  ;  g,  angular  process  \  i,  C(ironr>id  di^scCes  ;  i.  condyloid  proceKt; 
I.  2.  3,  the  three  incisor  leeth;  .4,  Ibe  caaEue  tooth;  5,  6,  the  piemolnis;  7,  the 
molar  tuoili. 

communicates  ivith  the  mandibular  canal  leading  lengthwise 
through  the  bone  to  the  mental  foramen.  The  cranial  end  is 
roughened  for  attachment  to  the  bone  of  the  opposite  side. 

The  ventral  border  is  smooth  and  rounded ;  it  ends  caudally 
in  a  blunt  jioint,  the  £tngular  process  (^).  The  dorsal 
(alveolar)  border  is  slightly  curved  and  bears  the  sockets 
(alveoli)  for  the  teeth.  It  is  continuous  with  the  cranial  margin 
of  the  coronoid  process. 

The  ramus  is  divided  into  two  portions,  the  coronoid  process 
(A)  and  the  condyloid  process  (i').  The  coronoid  process  (//) 
e.xtends  dorsocaudad  as  a  thin  plate  of  bone  with  smooth  sur- 
faces and  borders.  Its  outer  surface  is  partly  occupied  by  the 
coronoid  fossa  {c).      The  condyloid  process  (/)  has  the  form  of 


THE  SKULL. 

a  semicylindrical  transverse  piece  of  bone  attached  to  the 
caudal  margin  of  the  coronoid  process.  It  articulates  with  the 
mandibular  fossa  of  the  temporal  bone. 

Pyoit^  gone.  Os  hyoideum  i,i"ig.  38  and  Fig.  104J. — 
The  hyoid  bone  forms  the  Fupport  for  the  tongue  and  gives 
origin  to  muscles  passing  to  the 
tongue  and  larynx.  It  also 
supports    the   tliyroid   cartilage 

(^•is■  ■°4,  1).  K      ^[  J/ 

It  consists  of  a  transverse 
bony  bar,  the  body  (Fig.  38.  a) 
and    of   two    comua    or    horns  p^.  38  _nYt„D  Bose.  Dorsal  View. 


1/,  e,  cianial   comu:  /, 
lyiDpanohjral ;  /,  ^jrig- 


attached    to   each    end   of  the      a.  body;  i.  • 

The  cranial  cornu  (lesser  liyat 
cornu  of  human  anatomy)  is  the  longer  (Fig.  38,  ^-v).  Each 
arises  from  the  cranial  face  of  the  body  at  its  lateral  end,  curves 
laterad,  and  then  cautlodorsad.  It  consists  of  four  bony  pieces 
movably  united  by  cartilage. 

The  terminal  piece  is  the lympanohva)  (e)\  it  is  imbedded 
in  the  tympanic  bulla  just  ventrad  of  the  stylomastoid  foramen. 
It  is  not  therefore  seen  attached  to  the  cornu  after  the  latter 
has  been  separated  from  the  skull.  The  other  pieces  become 
successively  shorter  toward  the  bodj-,  and  are  called  stylohyal 
((/),  epihval  (c).  and  ceratohval  {d). 

The  caudal  cornua  (/)  (greater  cornua  of  human  anatomy) 
arise  from  the  ends  of  the  body.  Each  consists  of  a  single 
piece  of  bone,  the  *liyTfl''y°^  {/)\  which  passes  caudolaterad ; 
its  free  end  is  united  to  a  process  of  the  thyroid  cartilage  (Fig. 
104,  i|. 

The  Skull  as  a  Whole — In  the  following  description  of  the 
skull  as  a  whole  the  mandible,  hyoid,  and  ear-bones  are  not 
included. 

The  skull  forms  a  bony  box  which  contains  the  brain  and 
is  produced  craniad  into  the  facial  portion  which  encloses  the 
nasal  cavity  and  forms  the  framework  of  the  face. 

In  dorsal  view  (Fig.  39)  the  skull  presents  a  smooth  con- 
vex surface,  broadest  caudad,  with  the  two  zygomatic  arches 
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[g)  curving  out  some  distance  laterally.  The  following  bonej 
are  visible  in  dorsal  view:  the  occipital  (i),  interparietal  (s)*.] 
parietals  (a),  temporals  (*),  frontals(B),   malar  or  zygomatic! 


Fig.  39. — Skull,  Dursa 
I,  occipilal  bone;  2,  inleqiaiieUl  bone;  3,  purieuJ  bones;  4,  (emporal;  ;.  fronUl; 
6,  niBlat;  7,  nasal;  8,  maxillary;  9,  premaxillary;  10,  Whiyinal,  a,  tarabdoid»l 
i^<1BC:  ^-  external  occipilal  lubercle;  c,  sagittal  (.TesI;  d,  parietal  eminence;  f.  tine 
which  fonns  the  dorsal  boundary  of  the  temporal  fossa;  /,  lygoniBlic  process  of  the 
frontal;  g,  lygomolic  arch;  *,  frontal  process  of  the  malar;  I,  supraorbital  arch;  /, 
narcs;  k,  foramen  incisivum  or  aoterior  palatine  foramen:  I,  sphenopalatine  foramen; 
w,  lygomaiic  process  of  the  temporal;  «,  infraorbital  foramen;  e,  opening  of  lach- 
rymal duct. 

bones  (e),  nasals  (7),  maxillaries  (s),  premaxillaries  (si,  and 
lachrymals  (10). 

The  caudal  boundary  of  the  dorsal  surface  is  marked  by  the 
prominent  lambdoidal  ridge  (a)  which  passes  from  the  middle 
cranioventrad  along  each  side  to  the  root  of  the  zygomatic 
arch:  it  is  borne  by  the  occipital  and  temporal  bones.  From 
the  middle  of  the  lambdoidal  ridge  a  second  ridge,  the  sagittal 
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crest  (c),  passes  craniad  in  the  middle  line  across  the  inter- 
parietal bone :  it  varies  greatly  in  extent,  reaching  in  a  very  old 
and  muscular  cat  to  the  cranial  border  of  the  parietals,  while 
in  kittens  it  does  not  exist.  The  most  prominent  portions  of 
the  skull  in  this  region,  just  craniad  of  the  middle  of  the  parie- 
tal bones,  arc  known  as  the  parietal  tubercles  or  eminences  (rf). 
A  faint  curved  line  {e)  runs  from  the  cranial  end  of  the  sagittal 
crest  craniolaterad  to  the  base  of  the  zj'gomatic  process  of  the 
frontal:  it  marks  the  dorsal  boundary  of  the  origin  of  the  tem- 
poral muscle,  and  may  therefore  be  considered  the  dorsal 
boundary  of  the  temporal  fossa.  This  fossa  extends  from  its 
dorsal  boundary  as  far  laterad  and  caudad  as  the  lambdoidal 
ridge  («),  and  as  far  craniad  as  a  line  connecting  the  tip  of  the 
zygomatic  process  of  the  frontal  (_/)  with  the  frontal  process  of 
the  malar  (/i).  The  temporal  muscle  takes  origin  from  its 
surface. 

The  middle  portion  of  the  dorsal  surface  is  formed  by  the 
frontals  (s).  iiach  frontal  presents  laterally  a  prominent 
zygomatic  process  (/).  extending  ventrolaterad  toward  a  cor- 
responding (frontal^  process  (A)  of  the  malar  bone.  These  two 
processes  mark  the  boundary  bet^veen  the  orbital  fossa  (craniad) 
and  the  temporal  fossa  (caudad).  Craniad  of  the  zygomatic 
process  of  the  frontal  a  sharp  margin  separates  the  dorsal  sur- 
face of  the  skull  from  the  wall  of  the  orbital  fossa:  this  is  the 
supraorbital  arch  or  margin  (/). 

The  cranial  portion  of  the  dorsal  surface  is  formed  by  the 
maxillary  (e),  nasal  (7),  and  premaxillary  bones  (a).  Just 
craniad  of  the  nasals,  bounded  ventrad  and  craniad  by  the 
premaxillaries,  appears  the  large  opening  of  tiie  nares  (_;), 
leading  into  the  nasal  cavity. 

The  zygomatic  arch  {g)  is  formed  by  the  zygomatic  process 
of  the  temporal  (/«)  and  the  malar  or  zygomatic  bone  (0). 
Each  presents  near  its  middle  a  prominent  dorsocaudally 
directed  process,  the  frontal  process  (/<)  of  the  malar  bone.  The 
zygomatic  arch  forms  the  lateral  boundary  of  the  temporal  and 
orbital  foss.'e,  which  arc  separated  by  a  line  connecting  the 
frontal  process  of  the  malar  (A)  and  the  zygomatic  process  of 
the  frontal  (/). 
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A  portion  of  the  floor  of  the  orbit  and  the  opening  of  thi 
lachrymal  canal  (o)  may  also  be  seen  in  dorsal  view;  they  i 
described  in  connection  with  the  lateral  surface. 

The  caudal  surface  of  the  skull  is  formed  largely  by  the  1 
occipital  bone  {Fig-  17),  surrounding  the  foramen  magnum  | 
(Fig,  17,  d).  At  the  sides  of  the  foramen  magnum  are  the 
two  prominent  curved  occipital  condyles  (c)  for  articulation 
with  the  atlas.  Craniolatcrad  of  the  condyles,  separated  from 
them  by  a  deep  notch,  are  the  jugular  processes  (/)  of  the 
occipital,  closely  applied  to  the  caudal  ends  of  the  tympanic 
bullx. 

Dorsad  of  the  foramen  magnum  are  faint  indications  of  a 
median  ridge  running  dorsad,  the  external  occipital  crest 
(Fig.  17,  /) ;  this  rises  at  its  junction  with  the  lambdoidal  ridge 
to  form  the  prominent  external  occipital  tubercle  (Fig-  39,  b). 
The  dorsal  and  dorsolateral  boundaries  of  the  posterior  surface 
are  formed  by  the  lambdoidal  ridge  (Fig.    17,  k;   Fig.  39,  a). 

The  lateral  surface  of  the  skull  (F"ig.  40)  is  much  more 
complicated  than  the  dorsa!  and  posterior  surfaces,  Caudally 
the  occipital  condyles  >((i)  and  external  occipital  crest  (1*)  are 
visible;  dorsocaudad  the  sagittal  crest  (c). 

Extending  from  the  caudal  end  of  the  sagittal  crest  the 
lambdoidal  ridge  {d)  is  seen  passing  ventrocraniad  to  the  tym- 
panic bulla,  thence  craniad  to  the  root  of  the  zygomatic  arch. 
In  the  ventral  part  of  the  caudal  region  the  tympanic  bulla  {e) 
is  visible  with  the  jugular  process  (/)  of  the  occipital  pressed 
close  against  its  caudal  end.  Just  craniad  of  the  jugular  process 
the  mastoid  process  {g)  of  the  temporal  rests  against  the  side 
of  the  bulla.  Beneath  the  cranial  edge  of  this  process  is  the 
opening  of  the  stylomastoid  foramen  (//)  for  the  seventh  nerve, 
while  just  ventrad  of  the  foramen  is  the  small  pit  (/)  in  the 
tympanic  bulla  for  the  reception  of  the  tympanohyal  bone. 
Craniad  of  the  stylomastoid  foramen  is  the  large  opening  of  the 
external  auditory  meatus  (_;'),  leading  into  the  middle  ear. 

Immediately  dorsocraniad  of  the  external  auditorj-  meatus 
the  zygomatic  arch  begins  as  the  zygomatic  process  {k)  of  the 
temporal  bone.  On  the  cranial  surface  of  the  base  of  this 
process  is  the  deep  mandibular  fossa  (/)  for  the  condyle  of  the 
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mandible.     This  fossa  is  bouiided  caudally  by  the  prominent 
postman dibular  process  (m). 

All  that  portion  of  the  lateral  surface  of  tlie  skull  which  lies 
craniodorsad  of  the  lambdoidal  ridge  may  be  divided  (exclud- 
ing the  zygomatic  arch)  into  three  main  parts,  the  temporal 
fossa,  the  orbital  fossa,  and  the  face.  The  boundaries  of  the 
temporal  fossa  have  been  given.      The  orbital  fossa  is  bounded 


/^•^ 


¥\r..  40.— Skill, 

I,  occipital  bone;  2,  inlerpariedd;  j,  pariclal;  4,  teiupaial;  5,  5',  frontal;  6, 
malar;  7,  sphenoid;  8,  palatine;  9,  presphenoid ;  lo,  maxillary;  II.  nasal;  12,  pre- 
maxillaiy;  13,  incisor  tcelh;  14,  canine;  15,  16,  17,  premolars;  18,  molar,  a,  oc- 
dpilal  condjle;  6,  extemai  occipital  creal;  c,  sagillal  crest;  d,  lambdoidal  ridge;  r. 
Tympanic  bulla;  /,  jueular  process;  g,  mastoid  prucciis;  h,  slylo-masloid  roramea;  1, 
pit  for  lympanohynl  bone;  j,  eilemal  auditory  meatus;  k,  zygomatic  process  oflem- 
pDral  bone;  /,  mandibular  Fo«a;  n,  poslmandjbular  process;  n,  lygomalic  process 
of  the  frontal;  b,  supraorbital  margin;  fi,  eilemal  pterygoid  fos&a;  g,  sphenopalaline 
roramcn;  r,  orbital  lissore;  1,  internal  pterygoid  fossa;  I,  hamulus;  b,  fonimcn 
o»«Ie;  I/,  foramen  romn'tum;  v,  uptic  foramen;  j,  opening  of  lachrymal  canal;  v, 
infraorlHtal  foramen. 

externally  by  a  prominent  semicircular  ridge  formed  chiefly  by 
the  zygomatic  arch,  the  zygomatic  process  of  the  frontal  («), 
and  the  supraorbital  arch  {o)  of  the  frontal,  which  may  be 
traced  to  the  cranial  root  of  the  zygomatic  arch.  The  orbital 
fossa  may  be  considered  to  end  caudally  and  ventrally  at  the 
level  of  the  optic  foramen  (w) ;  ventrad  of  it  are  certain  smaller 
fossK.  Immediately  ventrad  is  the  long  external  pterygoid 
fossa  {p).  from  which  arises  part  of  the  external  pterygoid 
muscle.  This  fo.ssa  begins  at  the  sphenopalatine  foramen  (q) 
and  extends  caudad  to  the  orbital  fissure  (/■);  it  is  separated 
by  a  ridge  from  the  orbital  fos^a.     Caudoventrad  of  the  external 
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pterygoid  fossa  and  separated  from  it  by  a  sharp  ridge  is  the 
small  narrow  ijiternal  pterygoid. fosga  {s),  which  extends  ven-] 
trad  without  interruption  on  to  the  surface  of  the  hamulus  (, 
and  caudad  to  within  two  or  three  millimeters  of  the  tympanicl 
bulla.  From  it  the  internal  pterygoid  muscle  takes  origin.  T 
The  hamulus  (/)  projects  caudoventrad  in  this  region,  forming  ' 
a  prominent  feature  in  a  lateral  view. 

Four  foramina  leading  into  the  cranial  cavity  are  visible  in 
a  lateral  view  of  the  skull,  craniad  of  the  tympanic  bulla.  The 
one  nearest  the  bulla  is  the  ^Qiam^a-QKale  {n)  for  the  third 
division  of  the  fifth  "■'rv;  next  craniad  of  this  is  the  fnraman 
r^rt:nn«jiim  {%•)  for  the  second  division  of  the  fif\l]  nerve.  These 
two  foramina  pierce  the  alisphenoid:  just  craniad  of  them, 
between  the  alisphenoid  and  the  orbito.sphenoid,  is  the  large 
ftrhjtfll  fissure  (r)  (foramen  lacerum  anterius),  which  transmits 
thethkd.  fsiuiUi,  and,^ULtb  cranial  nerves  and  the  first  division 
of  the  fift;li.  Dorsocraniad  of  the  orbital  fissure  is  the  optic 
foramen  (zv),  for  the  Optic  nerve. 

Ventrad  of  the  cranial  portion  of  the  orbit  is  the  large 
sphenopalatine  foramen  (q),  for  the  nerves  ami  ^rt'''-''"i  pf  the 
^nu-  lump  Just  Craniad  of  this  is  the  small  caudal  opening 
of  the  posterior  palatine  canal,  which  passes  through  the  sub- 
stance of  the  palatine  bone  and  opens  on  its  ventral  surface 
near  its  cranial  margin.  Just  dorsad  of  the  cranial  root  of  the 
zygomatic  arch  is  the  opening  of  the  lachrymal  canal  {x), 
while  the  root  of  the  arch  is  pierced  by  the  large  Ulfiaorbital 
foramen  ( j),  which  transmits  the  infraorbital  nences  and  artery 
from  the  orbit. 

The  teeth  {i3-is),  implanted  along  the  alveolar  border  of  the 
maxillary  and  premaxillary,  form  a  prominent  feature  in  a 
lateral  view :  they  are  described  in  the  account  of  the  alimen- 
tary canal. 

The  ventral  surface  of  the  skull  {Fig.  41)  is  very  complex. 
It  is  separated  by  the  orbits  into  a  caudal  and  a  cranial  portion, 
united  by  a  narrow  median  trough-like  part.  Laterad  of  this 
trough-like  part  are  visible  parts  of  the  orbit  and  the  zygomatic 
arches,  which  do  not  propjerly  belong  to  the  ventral  surface  and 
have  already  been  described. 


Caudally   there    appear  in    the  ventral  view   the   foramen  ' 
magnum  (it),  occipital  condyles  {b),  and  jugular  processes  {c). 
In   front  of  the  jugular  processes  the  two  tympanic  bullae  {d) 
form  prominent   features,    with   the   mastoid   process   (f),    the 
stylomastoid  foramen   {/),  and   the  external  auditory  meatus 


I,  ocdpllal  bone;  2,  lemporBl;  3,  sphenoid;  4,  presphenoid;  5.  Trontal:  6.  mala: 
7.  viimcr;  8,  p&laiine;  9,  maxillary;  lO,  preniaxillvy.  a,  foriuiicii  iDBgnum;  1 
ocdpilal  condyles;  r,  jugular  process;  d,  lymponie  bulla;  ?,  nwitoid  process;/,  5[yl< 
muloid  foramen;  g,  exlemal  Budilory  mealus;  4.  jugulu'  foramen;  1,  slyliform  proc- 
ess; J,  groove  for  Enslacliisn  lube;  i,  foramen  ovale;  /,  foramen  rotundum;  ir 
pleryEoid  process  of  sphenoid;  «,  perpendiculivr  plate  of  palatine;  a,  choan^  or  poi 
lerior  nares;  f,  zygomatic  arch;  q.  cranial  end  of  posterior  palatine  canal;  r,  pali 
line  grooves;  1,  foramina  incisiva  or  anierior  palatine  foramina;  I,  opening  of  ptery- 
goid canal. 

ig)  on  their  lateral  surfaces.  All  these  structures  have  been 
described.  The  tympanic  bullse  {d)  are  placed  with  long  axes 
directed  craniomediad,  so  that  they  converge  toward  their 
crania!  ends.     At  the  caudomudial  angle  of  each  bulla  is  the 
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large  jugular  foramen  (//),  for  the  ninth,  tenth,  and  eleventh 
nerves.  Opening  into  the  mediocaudal  margin  of  the  jugular 
foramen  is  the  smaller  hyiK)glossal  foramen,  for  the  twelfth 
nerve. 

The  craniomedial  end  of  the  tympanic  bulla  projects  craniad 
as  the  styliform  process  (/ ).  Just  laterad  of  this  process  is  the 
opening  {J)  into  the  tympanic  bulla  by  which  the  tuba  auditiva 
or  Eustachian  tube  passes  into  the  middle  ear.  A  faint  groove 
for  the  tube  passes  craniomediad  from  this  opening,  on  the  sur- 
face of  the  sphenoid.  Craniolaterad  of  the  opening  for  the  tuba 
auditiva  is  the  foramen  ovale  {k) ;  craniad  of  this  the  foramen 
rotundum  (/)  is  faintly  indicated.  On  the  surface  of  the 
sphenoid  just  craniad  of  the  styliform  process  of  the  bulla  tym- 
pani  is  the  minute  opening  of  the  pterygoid  canal  (/).  The 
orbital  fissure  and  optic  foramen  are  not  seen  in  the  ventral 
view. 

The  middle  region  of  the  ventral  surface  is  narrow:  it  is 
formed  by  a  trough-like  fossa  which  is  bounded  laterally  by  the 
pterygoid  processes  (;;/)  of  the  sphenoid  and  the  perpendicular 
plates  of  the  palatines  (//).  Ventrad  of  this  lies,  in  the  natural 
condition,  the  soft  palate,  converting  the  fossa  into  the  nasal 
portion  of  the  pharynx  or  nasopharynx.  Craniad  this  fossa  is 
bounded  by  the  free  caudal  edges  of  the  palatines;  beneath 
which  the  fossa  communicates  with  the  nasal  cavity  by  the  two 
choanae  (o).  Laterad  of  this  median  fossa  are  visible  in  the 
ventral  view  parts  of  the  temporal  and  orbital  fossae,  bounded 
laterally  by  the  zygomatic  arches  (/).  "• 

The  cranial  part  of  the  ventral  surface  is  a  somewhat  tri- 
angular plane  area  formed  by  the  palatal  portions  of  the  pala- 
tines ( 8 ),  maxillari  :s  ( 9 ),  and  premaxillaries  (lo),  which  together 
constitute  the  hard  palate  (palatum  durum).  Laterad  and 
craniad  this  area  is  bounded  by  the  alveolar  borders  of  the 
maxillaries  and  premaxillaries  bearing  the  teeth.  The  hard 
palate  is  marked  near  the  cranial  border  of  the  palatine  bones 
with  two  or  more  foramina  which  form  the  cranial  termination 
of  the  posterior  palatine  canal  (q).  Two  faint  grooves  pass 
from  these  foramina  a  short  distance  craniad,  gradually  con- 
verging :  these  are  known  as  the  palatine  grooves  (r)  -(sulci 
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palatini).  Near  the  cranial  end  of  the  hard  palate  are  two 
iarf^e  openiiifj.s  close  together  near  the  middle  line:  these  are 
the  foramina  incisiva  {or  anterior  palatine  foramina)  (j). 

Cavities  of  the   Skull  (Fi^s.  42   and   43),— The  bones  of 
the  cranial  portion  of  the  skull  enclose  the  cranial  cavity  for    . 


I.  43, — Skvll, 
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a.  roramen  magnum;  /•,  caudal  end  of  hypoglossal  caoal;  c,  jugular  fonimeni  i/, 
internal  audiloiy  meatus;  f,  leDtotium,  forming  the  craniHl  boundary  of  the  cerebellar 
fossa; /,  donum  sella:;^.  sella  turcica:  &  anlerior  dinoid  processes;  J,  foramen 
ovale;  /',  foramen  rotundum;  k,  orbital  fissure:  !i  optic  roramen;  m,  chiasmoiic 
groove;  n,  prespiicnoid  bone;  o,  cribriform  plale;  /.  lamina  perpendicularia  of  eth- 
moid; q,  labyrinths  of  ethmoid;  r,  nares;  s,  foramina  iiiciaiva  or  anterior  palatine 
fbraniina;  /,  infraarbilnl  foramen;  v,  opening  uf  the  lachrymal  canal;  t;  caudal 
truing  of  posterior  palatine  canal;  if,  sphenopalatine  fonmen;  i,  frontal  process  of 
the  malar;  y,  zygomatic  process  of  the  temporal;  i,  appendicular  fossa,  in  the  pe> 
irons  bone. 

the  brain ;  the  facial  bones  enclose  the  nasal  cavity,  for  the 

olfactory  organ. 

The  cranial  cavity  is  divisible  into  three  principal  fossae: 
the  cerebellar  fossa   (Fig.  43,  /)  caudad,  for  the  cerebellum; 


\ 
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tliL-  cerebral  fossa  (//)  in  the  middle,  for  the  cerebrum;  1 
small  olfactory  fossa  (///)  at  the  cranial  end  for  the  olfactor) 
bulb  of  the  brain. 

The  cerebellar  fossa  {/)  is  bounded  caudally  by  the  occipital! 
bone  enclosing  the  foramen  magnum  (Fig.  42,  a).     Its  ventralJ 
surface  is  formed  by  the  basilar  portion  of  the  occipital  and  the  I 
petrous  portions  of  the  temporals;    its  lateral  surface  by  the  J 
mastoid  portions  of  the  temporals  and  parts  of  the  parietals  and  1 
occipital.      Its  roof  is  formed  by  the  parietals  and  interparietal. 
Craniad  the  cerebellar  fossa  is  partly  separated  from  the  cere- 
bral fossa  by  the  tentorium  (Fig.  42,  <*;  Fig.  43,  /)  formed  by  ' 
the   two   parietals;   this  encloses  a  quadrangular  opening   by 
which  the  two  fossa:  communicate.     The  caudal,  dorsal,  and 
lateral  walls  of  the  cerebellar  fossa  arc  deeply  marked  by  fossx 
for  the  lobes  of  the  cerebellum;  the  small  appendicular  fossa 
(Fig.  43.  e),  forming  a  deep  indentation  in  the  petrous  bone 
near  its  dorsocaudal  end,  is  particularly  noticeable. 

The  following  openings  are  found  in  the  walls  of  the  cere- 
bellar fossa.  Caudad  is  the  large  foramen  magnum  (Fig.  42,  a) 
by  which  the  brain-cavity  communicates  with  the  vertebral 
canal.  Near  the  caudal  margin  of  the  foramen  magnum,  on 
its  lateral  side,  just  mediad  of  the  dorsal  end  of  the  occipital 
condyle,  is  the  caudal  opening  of  the  condyloid  canal  (Fig.  43,  d) 
which  passes  craniad  through  the  substance  of  the  occipital 
bone  to  open  just  caudad  of  the  petrous:  it  transmits  a  vein. 
The  condyloid  canal  varies  greatly  in  size  in  different  speci- 
mens. A  few  millimeters  craniad  of  the  edge  of  the  foramen 
magnum  on  the  floor  of  the  fossa  is  the  small  opening  of  the 
hypoglossal  canal  (Figs.  42  and  43,  d),  for  the  twelfth  nerve. 
Just  craniad  of  this,  at  the  caudomedial  border  of  the  petrous. 
is  the  large  jugular  foramen  (c).  On  the  petrous  itself,  near 
the  middle,  is  the  internal  auditory  meatus  ((/)  divided  into  the 
dorsal  facial  canal  for  the  seventh  nerve,  and  a  ventral  passage 
for  the  eighth  nerve.  At  the  cranial  end  of  the  cerebellar 
fossa  is  the  large  opening  bounded  by  the  free  edges  of  the 
tentorium. 

The  cerebral  fossa  forms  much  the  largest  part  of  the 
cranial  cavity.     It  is  bounded  by  the  parietals  (Fig.   43,   3 ). 
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squamous  portions  of  the  temporals  (*),  frontats  (s),  the  i 
sphenoid  (s),  and  presphenoid  (6),  A  slight  rounded  ridge  ; 
on  its  lateral  wall  at  about  the  position  of  the  suture  bct^veen 
the  frontals  and  parictaU  separates  a  smaller  cranial  portion 
sometimes  called  the  anterior  fossa,  from  a  larger  caudal  por- 
tion sometimes  known  as  the  middle  fossa  of  the  cranial  cavity. 
The  wails  of  the  cerebral  cavity  are  marked  with  numerous 
ridges  and  shallow  furrows  for  the  cerebral  convolutions. 

The  floor  of  the  cerebral  cavity  is  bounded  caudad  by  the 
prominent  dorsum  sella:  (Fig.  42,  f\  Fig.  43,  g),  just  craniad 
of  which  is  the  rounded  depression  known  as  the  sella  turcica 
(Fig.  42,  g\  Fig.  43,  h),  for  lodgment  of  the  hypophysis.  A 
number  of  foramina  pierce  the  floor  of  the  cavity  in  this  region. 
Just  ventrad  of  the  cranial  tip  of  the  petrous  portion  of  the 
temporal  is  the  small  foramen  lacerum  (medius).  Craniad 
and  laterad  of  this  is  a  row  of  four  foramina:  the  caudal  one  is 
the  foramen  ovale  (Fig.  42,  /');  then  come  in  order  the  foramen 
rotundum  (_/'),  the  orbital  fissure  {k),  and  the  optic  foramen 
(Fig.  42,  /;  Fig.  43,  k).  The  two  optic  foramina  arc  connected 
by  the  shallow  transverse  chiasmatic  groove  (Fig.  42,  m),  for 
the  optic  chiasma.  Another  small  foramen  continues  caudad 
from  a  groove  on  the  floor  of  the  orbital  fis.sure;  this  opens  on 
the  ventral  surface  of  the  sphenoid,  between  the  wing  and  the 
body  of  the  bone.  The  groove  and  foramen  constitute  the 
pterygoid  canal,  which  transmits  a  nerve, — the  nerve  of  the 
pterygoid  canal,  or  Vidian  nerve. 

The  cranial  cavity  narrows  at  its  cranial  end  to  form  the 
small  olfactory  fossa  (Fig.  43,  ///)  which  lodges  the  olfactory 
bulbs.  This  is  bounded  by  the  frontals  and  the  lamina  cribrosa 
(Fig.  42,  o)  of  the  ethmoid;  caudad  it  opens  directly  into  the 
cerebral  fossa.  Numerous  openings  through  tlie  lamina 
cribrosa  for  the  olfactory  fibres  connect  the  olfactory  fossa  with 
the  nasal  cavity.  The  roof  of  the  fossa  is  marked  by  a  promi- 
nent median  crest  from  the  united  edges  of  the  frontals. 

The  nasal  cavity  is  almost  completely  filled  by  the  ethmoid 
and  vomer  and  the  concha;  nasales.  Its  roof  is  formed  by  the 
nasal  bones  and  portions  of  the  frontals;  its  sides  by  the 
frontals,   lachrymals,  maxillaries,  premaxillaries,  and   palatine 
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bones;    its    floor    by  the   horizontal   plates   of  the 
maxillaries,  and  premaxillaries. 

The  nasal  cavity  opens  craniad  by  the  large  i 


'  (Fig- 


39,  J:  Fig.  42,  r).  which  are  bounded  by  the  premaxillary  and  I 


RG,    43.— ShUl-L,    MEiilAH    I 

/,  cerebellar  foasB;  //,  cerebral  fossa;  ///,  olfaclory  Tossa.     i,  occipitnl  bone:  *i 

interparieisl;  3.  3',  |iarleUli  4,  lemporal  (4,  squnnMus  portion;  4',  pctmu«  ponii 

4",  lytnpaoic  portion);  ;,  iphenoid:  6,  preiphEno'id;  7.  pataline;  S>  rninlal;  9,  ini 
illnry:    10,   premanillary;    ti,  ethmoid;  ix,   nasal;    13,  incisor  leeth;    14,  canii 
IS,   16,   17,  premolars;  iS,  molar,    a,   condyloid  canal;   *,  hypoglossal  canal; 
jugular  foramen;  d,  internal  auditory  meatus;  e.  appendicular  fossa;  /,  lenlorium;  g, 
dorsum  sellie;  A.  sella  turcica;  i,  haniular  process;  /',  pterygoid  process  of  sphenoid; 
k,  optic  foramen;  /,  prciipheiioid  sinus;  m.  m',  froulal  sinus;  n,  lamina  perpendicu- 
laris  of  the  ethmoid  (broken  at  cranial  edge). 

nasal  bones.  In  the  natural  condition  this  opening  is  divided 
by  a  median  cartilage  which  is  continuous  with  the  lamina  per- 
pendicularis  (Fig.  43,  n)  of  the  ethmoid,  thus  forming  a  parti- 
tion which  divides  the  nasal  cavity  into  two  separate  halves. 
From  the  floor  of  the  cranial  part  of  the  cavity  rises  a  ridge 
formed  of  the  nasal  crests  of  the  maxillaries  and  premaxillaries, 
and  the  cranial  portion  of  the  vomer.  Farther  caudad  the 
vomer  spreads  out  in  a  horizontal  plane  and  separates  from  the 
floor  of  the  cavity,  so  that  the  nasal  cavity  is  thereby  divided 
by  a  horizontal  partition  into  dorsal  and  ventral  portions.  The 
ventral  portion  is  small,  forming  the  inferior  meatus  of  the 
nose;  it  ends  caudally  at  the  choanx  (posterior  nares.  Fig. 
41 .  o)  which  lead  into  the  nasopharynx.  That  portion 
of  the  nasal  cavity  lying  dorsad  of  the  vomer  is  almost  com- 
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pletcly  filled  by  the  ethmoid  and  the  conch*  nasales,  superior  i 
and  inferior.  It  is  bounded  caudally  by  the  lamina  cribrosa  of 
the  ethmoid  {Fig.  42,  o).  The  nasal  cavity  communicates  with 
the  cranial  cavity  by  the  foramina  for  the  olfactory  fibres  in  the 
lamina  cribrosa;  with  the  nasopharynx  by  the  choana;:  with  the 
exterior  of  the  body  by  the  nares;  with  the  mouth-cavity  by 
the  foramina  incisiva  or  anterior  palatine  foramina  (Fig.  42,  .1); 
with  the  orbit  by  the  sphenopalatine  foramen  and  the  naso- 
lachrymal  canal.  It  communicates  directly  also  with  the 
frontal  sinuses  (Fig.  43,  w.  w'),  the  sphenoidal  sinuses  (Fig. 
43,  /),  and  with  the  cells  of  the  labyrinths  of  the  ethmoid. 


JOINTS    AND    LIGAMLNTS    OF   THF    SKULL. 

Sutures  of  the  Skull. — The  bones  of  the  .skull  join  each 
other  by  means  of  immovable  articulations  known  as  sutures. 
These  sutures  are  designated  by  combining  the  names  of  the 
bones  between  which  they  are  situated :  as,  Sphenofrontal  suture 
(sutura  sphenofrontalis),  between  the  sphenoid  and  frontal; 
nasomaxillary  suture  (sutura  nasomazillaris).  between  the 
nasal  and  maxillary  bones.  When  a  suture  joins  the  two 
corresponding  bones  of  opposite  sides  the  prefix  inter  is  used, 
as  the  intermaxillary  suture  (sutura  intermaxillaris)  between 
the  maxillaries.  The  sutures  bounding  the  parietals  have, 
however,  received  special  names  not  derived  in  this  manner. 
The  suture  caudad  of  the  parietals,  separating  them  from  the 
occipital  and  interparietal,  is  known  as  the  lambdoidal  suture; 
that  between  the  two  parietals  is  the  sagittal  suture;  that 
separating  the  parietals  and  squamous  portions  of  the  temporals 
is  the  squamous  suture;  that  between  the  parietals  and  frontals 
is  the  coronal  suture.  The  suture  separating  the  two  frontals 
also  is  known  as  the  frontal  suture,  in  place  of  interfrontal. 

Articulations  of  the  Mandible — In  man  the  two  halves  of 
the  mandible  are  united  craniad,  so  as  to  form  a  single  bone. 
In  the  cat  the  two  halves  are  separate,  but  articulate  closely  at 
the  symphysis  menti  by  a  thin  interarticular  cartilage. 

The  articulation  of  the  mandible  at  the  mandibular  fossa  of 
the  temporal  is  covered  with  a  close  articular  capsule.     The 
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mandibular  fossa  is  lined  with  cartilage.  A  slender  ligament! 
passes  from  the  angular  process  of  the  mandible  caudad  to  the  ' 
external  auditory  meatus,  being  attached  to  the  latter  about  I 
S  millimeters  from  its  medial  end.  This  is  the  stylomandib-  i 
iilar  ligament. 


V.  BONES  OF  THE  THORACIC  EXTREMITIES. 

Scapula  (Figs.  44  and  45), — The  scapula  may  be  described 
a   flat   triangular  bone  witli  one    angle    rounded.     It   lies 


Fig.  44.— Scapula,  Imtekal  SuR^■ACE.  Fit;,  45.— Scapui-a,  Medial 
Surface. 
/,  fossa  supiupinita;  //,  fossa  infraspinatn;  ///,  fosss  subscepularis;  IV,  fosu 
for  Icres  major,  a,  Terlebral  bonier;  A,  coracoid  bortlcr ;  <■,  elenoid  border;  d,  glen- 
oid angle  and  fossa;  r,  coracovErlebml  uigle;  /,  glenoTerti;bra1  angle,  g,  spine;  h, 
tuberosity  of  tlic  spine;  r,  metacromion ;  J,  acromion;  t.  supraglenoidal  tubercle; 
/,  incisura  scapulx;  m,  coracind  process;  h,  groove  indicating  portion  of  ipine;  0,  v*, 
ridges  for  allachmenl  of  muscle -nbres. 

beneath  the  muscles  on  the  lateral  face  of  the  thorax  near  ita 
crania.1  end.     From  its  lateral  surface  there  projects  a  flat  ridge   1 
(Fig.  44,  g).  the  spine  of  the  scapula.    The  ventral  end  of  the  j 
ridge  is  free  as  a  curved  process,  the  acromion  process  (Fig. 

44,  y). 

The  ventral  angle  of  the  scapula  ((/),   the  glenoid  angle 
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(lateral  angle  of  human  anatomy),  is  much  heavier  than  the 
others  and  bears  a  concave,  pear-shaped  articular  facet,  the 
glenoid  fossa,  for  articulation  with  the  humerus.  The  border 
with  which  this  angle  is  more  nearly  continuous  may  be  called 
the  glenoid  border  (c)  (axillary  border  of  human  anatomy). 

Near  the  narrower  cranial  end  of  the  glenoid  fossa  is  a 
small  curved  projection  of  the  bone,  the  coracold  process  [Fig. 
45,  m).  The  border  upon  which  it  lies  is  the  coracoid  border 
(h)  (superior  border  of  human  anatomy).  The  third  border  is 
turned  toward  the  vertebral  column  and  is  the  vertebral 
border  {a). 

The  angle  between  the  glenoid  and  vertebral  borders  is  the 
glenovertebral  angle  (/)  (inferior  angle  of  human  anatomy), 
and  that  between  the  coracoid  and  vertebral  borders  the 
coracovertebral  angle  {e)  (medial  angle  of  human  anatomy). 

The  media!  or  costal  surface  (Fig.  45)  is  smooth  and  nearly 
flat.  A  shallow  furrow  (;/)  marks  the  position  of  the  spine  of 
the  scapula.  Between  the  furrow  and  the  coracoid  border  are 
two  oblique  parallel  ridges  (a  and  0)  for  the  insertion  of  muscle- 
fibres.  Near  the  glenoid  border  is  a  well-marked  ridge  sepa- 
rating the  subscapular  fossa  {III),  comprising  the  greater  part 
of  the  medial  surface  of  the  scapula,  from  the  fossa  in  which 
the  teres  major  muscle  has  origin  (/'').  The  surface  presents 
several  nutrient  foramina  usually  directed  toward  the  glenoid 
angle. 

The  lateral  surface  (dorsal  surface  of  human  anatomy) 
(Fig.  44)  is  divided  by  the  spine  {g)  into  two  portions.  The 
portion  of  the  scapula  craniad  of  the  spine  and  the  cranial 
surface  of  the  spine  bound  the  supraspinous  fossa  (fossa  supra- 
Spinata)  (/).  while  the  surface  caudad  of  the  s|)ine  and  the 
caudal  portion  of  the  spine  bound  the  infraspinous  fossa  (fossa 
infraspinata)  (//). 

The  spine  {g)  begins  as  a  triangular  elevated  area  in  the 
middle  of  the  vertebral  margin  and  runs  toward  the  glenoid 
angle.  It  rises  gradually  for  about  two-fifths  of  its  length  and 
then  the  margin  becomes  broader  and  the  spine  remains  of  the 
same  height  to  its  glenoid  end.  There  is  a  rough  thickening, 
the  tuberosity  (/<)  of  the  spine,  situated  on  its  free  border  about 
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midway  between  the  tip  of  the  acromion  and  the  vertebral  end 
of  the  spine.  The  spine  is  inclined  toward  the  glenoid  margin 
so  as  to  form  an  angle  of  about  60  degrees  with  the  caudal  half 
of  the  lateral  surface. 

At  the  base  of  the  acromion  process  (J)  the  margin  of  the 
spine  presents  a  flat  triangular  projection,  the  metacromion  (/), 
directed  toward  the  glenoid  border. 

The  acromion  (J)  continues  in  the  direction  of  the  spine. 
It  is  thicker  than  the  spine,  smooth  and  rounded  on  both  its 
surfaces  and  both  its  borders,  and  its  apex  is  connected  by 
fibrous  tissue  to  the  clavicle. 

The  coracoid  border  {b)  presents  a  slight  rounded  notch, 
the  incisura  scapulae  or  suprascapular  notch  (/),  just  dorsad  of 
the  glenoid  angle,  and  at  its  ventral  end  bears  the  coracoid 
process  (;;/)  which  is  directed  ventromediad. 

The  glenoid  angle  {d)  is  the  only  one  requiring  special 
mention.  Between  the  root  of  the  coracoid  process  and 
the  glenoid  cavity  it  presents  a  tubercle,  the  supraglenoidal 
or  bicipital  tubercle  {k),  for  the  tendon  of  origin  of  the  biceps 
muscle.  The  glenoid  angle  is  separated  by  a  contracted  neck 
from  the  rest  of  the  bone.  Between  this  angle  and  the  inner 
margin  of  the  acromion  there  is  left  a  deep  notch,  the  great 
scapular  notch. 

Clavicle.     Clavicula  (Fig.  46). — The  clavicle  in  the  cat  is 

^^^_^_^^^^^  greatly  reduced.     It  is  a  slender  curved  rod 

ol^^""^^^^  a    of  bone    imbedded    in   the   muscles  of  the 

Yw..  46.— Clavicle,    shoulder  and  connected  by  fibrous  tissue  to 

a,  medial  end;  b,  lat-  the    apex    of  the    acromion    process.     The 

^'^^  ^"'^-  lateral  end  {b)  is  slightly  enlarged. 

Humerus  (Figs.  47  and  48). — The  humerus  forms  the  sup- 
port of  the  upper  arm  and  articulates  by  its  proximal  end  with 
the  scapula  at  the  glenoid  cavity,  and  by  its  distal  end  with  the 
radius  and  ulna,  the  bones  of  the  lower  arm.  It  is  a  nearly 
cylindrical  bone  with  enlarged  ends,  and  is  so  curved  that  its 
dorsal  and  ventral  borders  are  hooked  at  the  opposite  ends  so 
that  it  has  the  form  of  an  Italic  f. 

The  proximal  end  of  the  bone  bears  on  its  dorsomedial 
portion  a  thickening,  the  head  of  the  humerus  («),  which  bears 
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a  smooth  ovoid  articular  facet  by  which  the  bone  articulates 
with  the  glenoid  cavity  of  the  scapula.  The  head  is  not 
separated  from  the  body  by  a  distinct  anatomical  neck  as  in  the 
human  humerus. 

Along  the  lateral  border  of  the  proximal  end  of  the  shaft  is 
a  high  rough  ridge  semicircular  in  side  view,  the  great 
tuberosity  (d).     It  gives  attachment  to  muscles  and  is  marked 


FtG.  47.— HUMERI'S,  Ventral  Sidb.  Fig.  48.— iktMERi's,  Medial  Sim. 

a,  heart;  i.  ((ccalcr  lubtrosily;  f.  lesser  tubtrosily;  rf,  Ijicipilal  groove;  f,  pectoral 
ridge;/!  deltoiil  ridge :^.  rough  aren  lor  insertion  of  lalissimiis  dorai  and  teres  major; 
4,  tiUtTieot  [oromen;  1,  capliulutn; /.  trochlea;  /,  coronoid  (nssa:  m.  radial  fossa;  n. 
medial  cpicondyle;  n,  lateral  epicondylc;  q.  supmcondyloid  foramen. 

on  its  dorsal  border  by  a  deep  depression  for  the  tendon  of  the 
infraspinatus  muscle.  On  the  medial  margin  nf  the  proximal 
end  closely  associated  with  the  head  is  a  .smaller  elevation,  the 
lesser  tuberosity  {().  also  for  muscular  attachment. 

Between  the  greater  and   lesser  tuberosities  on  the  ventral 
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surface  is  seen  a  broad  groove,  the  sulcus  intertubercularis  or 
bicipital  groove  {d)y  which  passes  distad  onto  the  surface  of 
the  shaft.  In  the  natural  state  it  is  converted  into  a  canal  by 
overlying  tendons  and  lodges  the  tendon  of  the  biceps  muscle. 

The  shaft  is  nearly  cylindrical  at  its  middle,  but  its  dorso- 
ventral  diameter  is  slightly  greater  than  its  mediolateral 
diameter.  Its  proximal  end  is  flattened  mediolaterad,  while  its 
distal  end  is  flattened  dorsoventrad. 

From  the  ventral  margin  of  the  greater  tuberosity  a  ridge, 
the  pectoral  ridge  (r),  is  continued  onto  the  surface  of  the  shaft, 
and  from  the  dorsal  margin  another  ridge,  the  deltoid  ridge  (/), 
passes  distad  and  ventrad  so  as  to  meet  the  pectoral  ridge  near 
the  middle  of  the  ventral  surface  of  the  bone.  On  the  medial 
margin  of  the  bone  near  the  junction  of  the  first  and  second 
fourths  is  a  roughened  area  {g)  for  the  attachment  of  the  ten- 
dons of  the  latissimus  dorsi  and  teres  major  muscles,  and  on  the 
same  surface  near  the  junction  of  the  second  and  last  thirds  is 
a  nutrient  foramen  (/r). 

The  distal  end  of  the  bone  presents  a  smooth  saddle-shaped 
articular  surface,  which,  in  well-marked  bones,  is  divided,  when 
seen  from  the  ventral  surface,  by  a  slight  nearly  median  ridge 
into  two  unequal  portions,  lateral  and  medial  (/  and  j).  The 
lateral  half  is  rounded  and  is  called  the  capitulum  (/).  It  is 
broader  ventrad  than  dorsad,  and  is  not  continued  onto  the 
dorsal  surface  of  the  bone.  It  is  for  articulation  with  the 
proximal  end  of  the  radius. 

The  medial  half  of  the  surface,  the  trochlea  {j),  is  concave 
and  passes  directly  into  the  capitular  surface  laterad,  but  is 
limited  mcdiad  by  a  sharp  ridge.  It  is  continued  onto  the 
dorsal  surface  of  the  bone,  where  it  is  limited  also  laterad  by  a 
ridge.      It  a»*ticulates  with  tlie  semilunar  notch  of  the  ulna. 

Proximad  of  the  trochlea  the  dorsal  surface  presents  a  deep 
fossa,  the  olecranon  fossa^  which  receives  the  olecranon  of  the 
ulna  when  the  arm  is  straightened.  0\\  the  ventral  surface 
{V\^.  47)  are  two  shallower  fossie  separated  by  a  longitudinal 
ridge.  The  one  over  the  trochlea  receives  the  coronoid  process 
of  the  ulna  when  the  arm  is  bent,  and  is  called  thence  the 
coronoid  fossa  (/).     The  one  over  the  capitulum,  the  radial 
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ves  a  triangular  facet  on  the  proximal  end  of  ' 
;  same  time.  lietween  the  radial  and  coronoid 
fosss  on  one  side  and  the  olecranon  fossa  on  the  other  is  only 
a  thin  plate  of  bone.  On  the  medial  surface  of  tlii;  distal  end 
is  a  considerable  roughened  elevation,  the  medial  epicondyle 
(«)  (epitrochlea).  It  gives  origin  to  flexor  muscles  and  to  the 
ulnar  collateral  ligaments  of  the  elbow-joint.  Opposite  the 
medial  epicondyle  over  the  capitulum  is  the  lateral  epicondyle 
(o)  for  the  origin  of  extensor  muscles  of  the  forearm  and  of  the 
radial  collateral  ligaments  of  the  elbow-joint.  From  the  lateral 
epicondyle  a  ridge,  the  lateral  supracondyloid  ridge  {p),  con- 
tinues proximad,  curving  onto  tlie  dorsal  surface  of  the  bone 
and  ending  about  opposite  the  junction  of  the  deltoid  and 
pectoral  ridges. 

Proximad  of  the  medial  epicondyle  the  bone  is  pierced  near 
its  medial  margin  by  an  oblique  oval  foramen,  the  supracondy- 
loid foramen  (^). 

Radius  {/,  Figs.  49  and  50I.^In  the  usual  position  the 
radius  lies  with  its  proximal  end  on  the  lateral  side  of  the  arm. 
articulating  with  the  capitulum  of  the  humerus.  The  proximal 
end  is  thus  laterad  of  the  proximal  end  of  the  ulna.  Its  distal 
end,  however,  lies  on  the  medial  side  of  the  distal  end  of  the 
ulna,  so  that  the  radius  in  the  natural  position  crosses  ventrad 
of  the  ulna. 

The  radius  is  a  curved  bone  slightly  flattened  dorsovcn- 
trally,  with  enlarged  ends.  It  may  be  described  as  consisting 
of  a  shaft  and  of  a  proximal  and  a  distal  end.  Its  pro.-^imal 
end  presents  on  the  ventral  surface  a  tuberosity,  the  bicipital 
tuberosity  (c),  for  the  insertion  of  the  tendon  of  the  biceps 
muscle.  Proximad  of  this  the  bone  is  contracted  to  form  a 
Deck  {b)  which  is  surmounted  by  a  head  (a).  The  head  has 
on  its  proximal  surface  a  depressed  oval  facet  by  which  it 
articulates  with  the  capitulum,  and  on  its  ulnar  border  a  long 
narrow  facet,  the  articular  circumference  {(/),  for  articulation 
with  the  radial  notch  of  the  ulna;  also  a  triangular  facet  (f), 
which  fits  into  the  radial  fossa  of  the  humerus. 

The  shaft  is  convex  dorsad  and  concave  ventrad.  The 
distal  end  is  somewhat  pyramidal.      From  its  medi.il  or  radial 
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side  a  wedge-shaped  process,  the  styloid  process  (/),  extendsa 
distad.  The  distal  surface  of  the  end  together  with  the  lateral! 
surface  of  the  styloid  process  form  a  concave  articular  cavity 

(£')  which  fits  against  the  scaphoiunar  bone. 


/^"      "  '■■  ™'   ^  V 

Fic.  45— Radius  and  Ulna,    Dorso-     Fig.  50— Radios  and  Ulna,  Vbktro- 

LATERAL    VlEW.  MEDIAL  ViEW. 

/.  rndius;  //.  ulna,  a,  hpnd  of  radius;  i,  neck;  (,  bicipilil  tubenuilr;  d, 
articular  circumference;  i,  facet  for  radial  fosia  of  liumerus;y,  slyloid  proceis  of 
r«dias;  g,  facet  for  artieulaliiin  of  acapholuniir  Iwine;  A,  semilunar  (or  grcal  sigmmd) 
notcbof  ulna;  t.  coronoiil  proce.-^;  j,  olecranon:  i.  area  for  insertion  of  brachialis 
and  davobrachial  muscles;  /.  rougli  area  for  allaclinieiil  of  interosseous  membrane; 
m,  iljrioid  process  of  ulna. 

The  dorsal  surface  of  the  distal  end  is  marked  by  longi- 
tudinal grooves  for  tendons,  and  its  lateral  or  ulnar  surface  bears 
a  concave  facet  for  articulation  with  the  ulna. 

Ulna  {//.  Figs.  49  and    50).— The   ulna  is  a  long   slender 
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bone,  flattened  mcdiotatcrad.      It  is  enlarged  at  its  proximal  I 
end  and  becomes  gradually  smaller  toward  the  distal  end. 

The  proximal  end  is  marked  ventrally  by  a  deep  excava- 
tion, the  semilunar  ootch,  or  great  sigmoid  cavity  (//).  By  I 
the  saddle-shaped  articular  surface  of  the  semilunar  notch  it  1 
articulates  with  the  trochlea.  This  articular  surface  is  divided  I 
into  two  parts  by  a  transverse  non-articular  area.  The  distal  j 
boundary'  of  the  semilunar  notch  is  a  blunt  process,  the  coro-  I 
noid  process  (/),  which  bears  on  its  lateral  surface  a  concave  1 
facet,  the  radial  notch,  for  the  head  of  the  radius. 

The  portion  of  the  bone  proximad  of  the  semilunar  notch  i; 
called  the  olecranon  (_/*).     It  fits.into  the  olecranon  fossa  of  the  ' 
humerus  when  the  arm  is  straightened,  and  is  rough  at  its  end  ' 
for  the  insertion  of  tendons. 

The  body  of  the  ulna  becomes  triangular  distad.  The  I 
distal  end  is  slightly  larger  than  the  shaft  just  proximad  of  it, 
and  bears  on  its  radioventral  side  a  hemispherical  head  for 
articulation  with  the  radius.  Distad  of  the  head  the  bone  ct 
tinues  as  the  flattened  styloid  process  (in),  which  projects  distad 
from  its  dorsolateral  side  and  is  smooth  on  the  medial  side  of 
its  apex,  for  articulation  with  the  cuneiform  bone  of  the  wrist. 

Carpus  (Fig.  51)- — The  carpus  (wrist)  consists  of  seven 
bones  arranged  in  two  rows,  three  in  the  pro.ximal  row  and 
four  in  the  distal  row.  Beginning  on  the  medial  side  of  the 
hand  (thumb  or  radial  side),  the  first  bone  in  the  proximal  row 
is  the  SCapholunar  (a)  (equal  to  the  scaphoid  or  navicular  and 
lunar  of  the  human  hand).  It  articulates  with  the  radius. 
The  next  is  the  cuneiform  {b),  articulating  with  the  styloid 
process  of  the  ulna,  and  the  next,  which  is  attached  to  the 
cuneiform  and  projects  freely  vcntrad,  is  the  pisiform  (i:). 

In  the  distal  row  the  bone  on  the  radial  side  is  the  trapezium 
(d) ;  the  next  is  the  trapezoid  (c),  the  next  the  os  magnum  (/), 
and  the  last  the  unciform  (^'|.  The  distal  row  articulates  with 
the  metacarpals  or  bones  of  the  palm  of  the  hand  (i-5). 

In  the  kitten  the  scapholunar  is  represented  by  three  bones, 
the  scaphoid  or  navicular,  on  the  radial  side,  the  lunare,  be- 
tween the  scaphoid  and  the  cuneiform,  and  a  centrale,  which 
lies  distad  of  the  other  two. 
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Scapholimar  Bone.  Os  scapholunaris  (Fig.  51,  a). 
scapholunar  is  a  quadrangular  bone  with  the  ventroradial  angli 
produced  into  a  blunt  process.  Its  proximal  surface  is  smooth 
and  articulates  with  the  distal  end  of  the  radius.  The  distal 
end  is  marked  by  oblique  ridges  and  articulates  with  the  unci- 
form, OS  magnum,  trapezoid,  and  trapezium.  The  ulnar  surface 
articulates  with  the  cuneiform,  and  the  dorsal  surface  of  the 
ventroradial  process  with  the  radial  sesamoid. 

Cuneiform  Bone.  {Os  triqiictnim  BNA)  (Fig,  51,  b"). — 
The  cuneiform  bone  has  the  form  of  a  flattened  pyramid.  Its 
base  articulates  with  the  unciform,  its 
proximoulnar  surface  with  the  pisiform 
e.veept  at  its  dorsal  margin,  where  it 
articulates  with  the  styloid  process  of 
the  ulna.  On  its  proximoradial  sur- 
face is  a  smooth  facet  for  articulation 
with  the  scapholunar. 

Pisiform    Bone.  Os    pisiforvit 

(Fig.  51,  c). — The  pisiform  bone  is 
about  twice  as  long  as  broad,  with 
enlarged  ends.  Its  dorsal  end  articu- 
lates with  the  cuneiform,  and  on  its 
proximal  surface,  separated  from  the 
above  by  a  smooth  ridge,  is  a  smooth 
facet  for  articulation  with  the  styloid 
process  of  the  ulna. 

Unciform  Bone.  (Os  kamatum 
BNA)  (Fig.  SI.  ^).— The  unciform  is 
a  wedge-shaped  bone  with  the  apex 
of  the  wedge  directed  proximad,  and 
smooth  for  articulation  with  the 
scapholunar.  By  a  part  of  its  ulnar 
surface  it  articulates  with  the  cunei- 
form, and  by  its  radial  surface  with  flie 
OS  magnum.  Its  distal  end  articulates 
with  the  fourth  and  fifth  metacarpals. 
Os  magnum.  (Os  capitalum 
BNA)  (Fig.  51,  /). — The  os  magnum  may  be  described  as  an 


Fig.     s'- —  ^^"P'-'^r     Mkta- 

DriHSAL   SURJ-ACE, 

a,  scapholunar  bone  ;  b, 
cuneiform;  f,  jrisiform;  d,  tmpe- 
zium :  e,  Irapeioid ;  /,  oi 
num;  g,  uncilbnii:  A, 
■esamoid;!.  proximal  phalanges; 
J,  second  plinlangcs;  *, 
phnlnnges;  I,  2,  3,  4.  S- 
i:aT>Bl5  in  order  from  Ihc 


1 


THOtLAUC-  LIMBS. 

oblong  plate  bearing  on  its  proximal  surface  a  semicirculai 
ridy;e  which  crosses  it  diagonally.  The  proximal  end  of  th«r 
bone  articulates  with  the  scapholunar.  Its  distal  end  articulates'! 
with  the  third  metacarpal  except  near  its  ventroulnar  angle,  J 
where  it  articulates  with  the  fourth  metacarpal.  Its  ulnar  sur- 1 
face  articulates  with  the  unciform.  Its  radial  border  articulateal 
with  the  trapezoid,  the  third  metacarpal,  and.  by  two  facets,! 
with  the  second  metacarpal. 

Trapezoid.     {Os  multang;u/uiii  minus  UNA)  (Fig.  51,  e).~ 
The  trapezoid  is  somewhat  wedge-shaped,  with  the  apex  of  the  I 
wedge  pointing  ventrad.     Its  pro.ximal  side  articulates  with  the! 
scapholunar.  its  distal  side  with  the  second  metacarpal,  its  ulnar  1 
side  with  the  o.s  magnum,  and  its  radial  side  with  the  trapezium. 

Trapezium.     {Os  mullangitlum  majus  BNA.)  (Fig.  51,  d).  I 
— The  trapezium  has  the  form  of  a  triangular  prism  curved  into  \ 
a  semicircle.     The  convex  face  looks  proximad  and  articulates  | 
by  its  ventral  half  with  the  scapholunar.      The  ulnar  surface 
articulates  with  the  second  metacarpal  dorsally,  and  ventrally 
with  the  trapezoid.      Its  radial  surface  articulates  with  the  first 
metacarpal . 

Bones  of  the  Hand  or  Manus  (Fig.  51.  i-s). — The  Afela- 
carpiih.  Mftacarpiis. — The  metacarpals  are  the  five  bones  of 
the  palm  of  the  hand  ;  they  arc  numbered  from  one  to  five, 
beginning  with  the  thumb.  They  are  cyUndical  elongated  bones 
with  enlarged  ends.  The  distal  end  is  called  the  head,  and  the 
proximal  end  the  base.  Each  head  bears  a  hemispherical 
articular  facet  which  is  marked  over  its  ventral  half  by  a 
prominent  smooth  ridge.  The  surface  dorsad  of  the  ridge 
articulates  with  the  proximal  head  of  a  phalanx.  The  ridge 
and  the  surface  at  its  sides  are  for  a  pair  of  sesamoid  bones. 

The  first  metacarpal  (1 )  is  the  shortest.  Its  head  is  oblique, 
and  it  articulates  by  the  ulnar  half  of  its  proximal  surface  with 
the  trapezium  (rf) ;  by  the  radia!  half  with  the  radial  sesa- 
moid {Ji). 

The  second  metacarpal  (a)  is  marked  on  the  proximal  part 
of  its  dorsal  surface  by  an  oblique  groove  passing  from  the 
radial  side  distad  to  the  ulnar  side.  The  base  articulates  with 
the    trapezoid    {e).     The    ulnar  surface  of  the   pro.ximni  end 
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articulates  with  the  os  magnum  (/)  and  third  metacarpal,  while 
the  radial  surface  articulates  with  the  trapezium  {d). 

The  third  metacarpal  (3)  is  the  longest,  and  its  base  is 
rhomboidal  with  a  projecting  dorsoradial  angle  separated  by  a 
groove  from  the  rhomboid  surface.  The  proximal  end  articu- 
lates with  the  OS  magnum  (/)  and  second  metacarpal ;  the 
radial  surface  of  the  proximal  end  with  the  second,  and  the 
ulnar  surface  with  the  fourth,  metacarpal. 

The  fourth  metacarpal  (4)  has  a  base  similar  in  form  to  that 
of  the  third,  and  when  placed  in  position  with  the  fifth  the  two 
form  a  hemispherical  facet  which  articulates  with  the  unciform 
{g)  and  OS  magnum  {/),  The  fourth  metacarpal  articulates  by- 
its  radial  side  with  the  third,  and  by  its  ulnar  side  with  the  fifth. 

The  fifth  metacarpal  (5)  articulates  by  its  proximal  end 
with  the  unciform  {g),  and  by  the  radial  side  of  its  proximal 
end  with  the  fourth  metacarpal. 

Digits  (Fig.  51). — The  first  digit  of  the  hand  is  called  the 
pollez  (thumb),  the  second  the  index,  the  third  the  medius, 
the  fourth  the  anntdaris,  the  fifth  the  minimus. 

The  first  digit  has  two  phalanges,  each  of  the  others  three 
phalanges. 

Phalanges  (Fig.  51,  /,  y,  k), — The  phalanges  of  the  proxi- 
mal row  (/)  are  elongated,  flattened  dorsoventrally  and  curved 
so  as  to  be  longitudinally  convex  dorsad.  All  have  thickened 
ends.  The  proximal  end  is  notched,  and  its  proximal  surface 
looks  dorsad  and  is  concave  for  the  head  of  the  metacarpal. 
The  distal  end  is  pulley-shaped,  and  the  pulley  surface  extends 
farther  on  to  the  ventral  than  on  to  the  dorsal  surface,  and 
serves  for  articulation  with  the  middle  phalanx. 

The  phalanges  of  the  middle  row  {j)  are  like  those  of  the 
proximal  row,  but  shorter.  The  proximal  surface  is  triangular 
and  marked  by  a  median  facetted  ridge.  The  whole  surface  is 
smooth  and  adapted  to  the  distal  end  of  the  phalanx  of  the  first 
row.  The  distal  end  is  transversely  elongated,  so  as  to  be 
cylindrical,  and  projects  more  toward  the  ulnar  than  toward 
the  radial  side.  The  distal  phalanx  {k)  articulates  with  this 
cylinder  so  that  when  it  is  fully  extended  it  lies  on  the  ulnar 
side  of  the  middle  phalanx. 


^^^^^^^P  THORACIC   LIMBS.  73 

The  distal  phalanx  (k)  has  the  form  of  a  quadrangular 
prism.  It  is  excavated  on  its  proximal  surface  (or  articulation 
with  the  middle  phalanx.  Its  distal  surface  presents  dorsad  a 
deep  excavation  from  the  bottom  of  which  arises  a  compressed 
plate  of  bone  having  the  form  of  a  bird's  beak.  The  depression 
receives  the  base  of  a  claw,  and  the  beak-iike  projection  sup- 
ports the  claw. 

SesaiHoid  Bones  of  the  Hand.  Ossa  sesamoidca. — The  hand 
contains,  in  addition  to  those  already  described,  eleven  small 
bones  that  are  developed  in  tendons. 

One  of  these,  the  radial  sesamoid  (Fig,  51,  A),  is  closely 
applied  to  the  radial  end  of  the  scapholunar  bone.  It  is 
developed  in  the  tendon  of  the  extensor  brevis  pollicis  muscle. 

The  other  ten  occur  in  pairs  as  small  flattened  curved  bones 
on  the  ventral  side  of  the  joint  between  each  metacarpal  and 
the  phalanx  with  which  it  articulates. 

JOINTS    .AND   LIGAMENTS    OF    THE    THORACIC    LIMBS. 

The  shoulder-joint  is  an  arthrodial  or  ball-and-socket  joint. 
The  bones  entering  into  its  formation  are  the  scapula  and  the 
humerus. 

The  capsular  ligament  or  articular  capsule  is  \  ery  ample 
and  allows  for  extended  movement  of  the  humerus.  It  is 
■attached  to  the  edge  of  the  glenoid  fossa  of  the  scapula  and 
passing  distad  covers  the  head  of  the  humerus  aftd  is  inserted 
at  the  line  of  junction  of  the  shaft  and  the  epiphysis  which  forms 
the  head  of  the  bone.  On  the  lateral  side  of  the  ventral  sur- 
face of  the  humerus  the  attachment  continues  distad  about  two 
centimeters  along  the  lateral  edge  of  the  bicipital  groove.  On 
the  medial  side  the  insertion  passes  over  the  proximal  end  of 
the  lesser  tuberosity.  A  strong  transverse  band  passes  from 
the  greater  tuberosity  to  the  lesser  tuberosity  and  bridges  the 
bicipital  groove,  converting  it  into  a  canal.  The  lateral  and 
medial  parts  of  the  capsule  are  strengthened  by  thicker  bands 
of  iibres,  the  more  prominent  medial  one  of  which  passes  from 
the  coracoid  process  of  the  scapula  to  the  lesser  tuberosity. 
To  the  capsule  are  closely  united  parts  of  the  supraspinatus, 
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,  and  subscapular  is  muscles.  A 
:apsule  within  and  forms  a  sheath 
that  the  Jatter  does  not  actually  . 


infraspinatus,  coracobrachiati 
synovial  membrane  lines  the 
around  the  biceps  tendon,  so 
enter  the  synovial  capsule. 

The     elbow-joint  (Figs.    53  and   53)    is    a   ginglymu; 
hinge-joint.     The  bones  which  enter  into  it  are  tlie  humerus, 
radius,  and  ulna. 

The  capsule  of  the  joint  forms  a  sac.  with  tlie  following 
attachments  to  the  bones:  (1)  To  the  humerus  it  is  attached 
at  the  proximal  edge  of  the  coronoid  and  radial  fossa';  to  the 
sides  of  the  capitulum  and  trochlea  distad  of  the  two  epicon- 
dyles,  and  to  the  distal  edge  of  the  olecranon  fossa.  (2)  To 
the  ulna  it  is  attached  at  the  edges  of  the  radial  and  semilunar 


Fig.   5a — Ligaments  of  Elbow-  Fic;.  53— El  bow.  joint,  Lateral 

JOINT,  Medial  Side.  View. 

Fig.  52. — I,  humerus;  a,  ulna;  3,  radius,  a  and  i,  the  Iwo  medial  coUnlcral 
ligamenls. 

Fig.  SJ  —I,  humerus:  ».  radius:  3.  ulni.  a,  dorsil  coUbIcthI  ligainenl;  *,  ven- 
tral collaleral  liganienl;  i,  annular  ligament. 

notches;  (s"!  to  the  radius  around  the  articular  facet,  two  or 
three  centimeters  distad  of  the  border.  Many  of  the  muscles 
of  this  region  are  closely  attached  to  the  capsule. 

Closely  connected  with  the  capsule  of  the  joint  are  the 
collateral  ligaments.  The  two  medial  collateral  ligaments 
(Fig.  52)  arise  from  the  medial  epicondyle.  One  (/')  passes 
distad  and  laterad  to  the  interval  between  the  radius  and  ulna ; 
here  it  divides,  one  branch  going  to  the  head  of  the  radius, 
while  the  other  is  attached  to  the  lateral  surface  of  the  ulna  at 
the  edge  of  the  semilunar  notch.  The  second  medial  ligament 
(rt)  lies  dorsad  of  the  first;  it  passes  to  the  media!  surface  of 
the  ulna,  at  the  distal  edge  of  the  semilunar  notch. 
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The  two  collateral  ligaments  on  the  lateral  side  (Fig.  53) 
ise  from  the  lateral  epicondyle.  The  ventral  one  [p)  passes 
almost  directly  distad  and  is  inserted  into  the  lateral  surface  of 
the  proximal  end  of  the  radius  about  one  centimeter  from  the 
articular  surface;  its  inner  surface  is  partly  united  to  the  annu- 
lar ligament  (c)  of  the  radius.  The  dorsal  one  ^(7)  is  attached 
to  the  lateral  border  of  the  wmilunar  notch  of  the  uhia. 

Articulations  of  Radius  and  IJIna. —  The  proximal  radio- 
ulnar articulation  (Fig.  53)  is  by  a  pivot-joint  or  trochoid. 
The  two  bones  are  held  in  place  by  the  annular  ligament  (Fig. 
S3,  i*).  This  is  attached  on  the  lateral  side  to  the  dorsal  border 
of  the  radial  notch  of  the  ulna,  passes  around  the  head  of  the 
radius,  receiving  some  ligamentous  fibres  which  come  from  the 
lateral  epicondyle.  and  is  attached  to  the  coronoid  process  of 
the  uhia.  The  annular  ligament  is  closely  united  with  the 
capsule  of  the  joint. 

The  radius  and  ulna  are  united  for  about  their  middle  third 
by  the  thin  interosseous  membrane,  which  fills  the  interosseous 
space  between  their  adj^itcnt  edgc^. 

The  Wrist.— At  the  wrist  or  carpus  there  are  in  reality 
three  joints,  the  first  between  the  radius  and  ulna  proximad 
and  the  first  row  of  carpals  distad.  the  second  between  the  two 
rows  of  carpal  bones,  the  third  between  the  distal  row  of 
carpals  and  the  metacarpals.  The  first  two  are  movable  joints; 
the  third  Is  not.  Each  of  these  three  joints  has  a  capsule,  and 
the  bones  entering  into  the  joints  are  interconnected  by  numer- 
ous ligaments.  These  ligaments  are  named  by  combining  the 
names  of  the  two  bones  which  they  interconnect.  Ligaments 
which  interconnect  bones  of  the  same  row  in  the  carpus  are 
sometimes  distingui^^hed  as  interosseous  ligaments,  as  con- 
trasted with  intercarpal  ligaments,  which  connect  together 
bones  of  dificrent  rows.  According  to  their  position  the  liga- 
ments may  also  be  distinguished  as  dorsal,  ventral,  and  lateral. 
Detailed  descriptions  and  figures  of  all  these  ligaments  are 
given  by  Strauss- Dure  k'heim. 

Metacarpals. — The  joint  between  the  carpals  and  meta- 
carpals has  been  described.  At  the  distal  end  of  the  meta- 
carpals   the    articulations    with    the    phalanges    have    each    a 


76  THE  SKELETON   OF   THE   CAT  V 

capsule.  The  joint  is  further  strengthened  by  s.  double  lateral 
ligament  on  each  side.  The  two  sesamoid  bones  at  cacli  joint 
are  interconnected  by  a  strong  transverse  Hgament,  and  each 
is  connected  with  the  head  of  the  metacarpal  and  the  base  ol 
the  first  phalanx  by  a  lateral  ligament. 

Phalanges. — Between  the  phalanges  the  joints  possess  cap- 
sules, and  each  has  a  radial  and  an  ulnar  lateral  lig^ament. 

VI.    BONES   OF    THE    PELVIC   EXTREMITIES. 

Innominate  Bones.     Ossa  innominata.     (Os  coxje  BNA) 

(Figs.  54  and  551. — The  two  innominate  bones  articulate 
with  the  sacrum  and  extend  thence  caudoventrad  and  finally 
turn  mediad  and  unite  in  the  middle  line,  forming  the  symphy- 
sis pubis.  They  thus  form  an  arch,  the  pelvic  arch,  pelvic 
girdle  or  pelvis,  which  is  closed  dorsad  by 
the  sacrum. 

In  the  middle  of  the  lateral  surface  of 
each  bone  is  a  hemispherical  depression,  the 
acetabulum  (Fig.  55.  d),  which  receives  the 
head  of  the  femur. 

In  the  kitten  each  hinominatc  bone  is 
composed  of  three  principal  parts  united  by 
sutures  (Fig.  54).  From  the  sacrum  to  the 
acetabulum  is  a  single  bar,  the  ilium  (/). 
Fig.  54.  ^Innomi-  Caudad  of  the  acetabulum  are  two  bars. 
-  The  dorsal  one  of  these  is  the  ischium  (//), 
'  and  the  ventral  one  is  the  pubis  (///).  The 
;  ischium  enters  into  the  formation  of  the 
:etabulum  [a),  but  the  pubis  does  not. 
uluin;ft,  oliiutBiorfora-  The  two  bones,  however,  are  in  contact  at 
the  ventral  edge  of  the  acetabulum.  From 
this  point  they  diverge,  but  unite  with  one  another  again  near 
the  middle  line  and  thus  enclose  an  oval  foramen,  the  obtura- 
tor foramen  (f>).  Wedged  between  the  ilium,  ischium,  and 
pubis  at  their  point  of  junction  and  helping  to  form  the  ace- 
tabulum is  a  small  irregular  bone,  the  acetabular  bone  {/I'). 
In  the  adult  cat  these  four  parts  are  united  into  a  single  bone 
which  is  nevertheless  usually  described,  ignoring  the  acetabular 
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piece,  as  made  up  of  ilium  (Fig.  55,  /).  ischium  (//).  and 
[jubis  (///}. 

The  ilium  (/)  is  somewhat  contracted  at  the  middle  and 
broader  at  its  ends.  One  end  enters  into  the  acetabulum 
(Fig-  55.  d)-  and  forms  about 
one-fifth  the  articular  surface. 
This  end  is  also  the  thickest  part 
of  the  bone.  The  lateral  surface 
of  the  ilium  is  concave  for  the 
attachment  of  muscles.  The  me- 
dial surface  is  smooth  over  its 
acetabular  half  and  rough  over  its 
sacra!  half.  The  rough  portion  is 
marked  at  its  junction  with  the 
smooth  [jortion  by  the  ear-shapcil 

auricular  impression    by  \\hw\) 

the  bone  articulates  directly  with 
the  sacrum.  The  caudal  half  of 
that  part  of  the  medial  surface 
craniad  of  the  auricular  impression 
gives  attachment  to  the  ilio-sacral 
ligaments  which  bind  the  ilium  to 
the  sacrum.  The  dor.'^al  border 
is  straight  at  its  cranial  end  and  p-,i:, 
concave  and  rounded  at  its  caudal  ^ 
end.  Between  the  two  portions  /.'tl"um;  //.  Uchium;  ///.  pnb». 
and  at  the  dorsal  edge  of  the  ■».  "^"^t  of  ihe  ilium;  i.  posterior  in- 
,  ,         .  ,  ferior  spine;  f.  creat  sciatic  notch;  J, 

auncular  surface  is  a  protuberance  nceubulum;  d',  incisu™  Bcciahuli;  f, 
corresponding  to  the  posterior  *P'"'  of  the  ischiom ; /.  Ies,«sci«tic 
.  ,  .  _  notch;  g,  tuberosilv  of  the  ischium: 

Ulfenor  apine    {Fig.   55,  *)  of  the  a.  tmiius  of  the  iKhium;  .'.  wmus  of 

human  ilium.     The  concavity  of  "''.?"'">:  >■  "'^T'"  ''r™",'".-  *' 
^  jiuliic  tul)crcle;    /.  iliopectmeai   line; 

tile  dorsal  border  (c)  corresponds /'.  ilio-peciincaleminKnoe;  m,  anterior 
to  the  great  sciatic  notch  of  the  '"l^"'"  i'™"". 
human  ilium.  At  its  caudal  end  is  the  short  spine  of  the 
ischium  (<■).  which  is  not  a  part  ofthe  ilium.  The  ventral  border 
of  the  ilium  is  broad  caudad,  becoming  narrower  craniad.  The 
lateral  margin  of  the  ventral  border  is  continued  to  a  tuberosity 
at  the  edge  of  the  acetabulum  :  its  medial  margin  is  called  the 
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iliopectiaeal  line  [/)  and  extends  on  the  pubis  to  the  symphysis.  1 
An  eminence,  the  iliopectineal  eminence  (A),  on  the  iHopec-  1 
tineai  line,  lies  opposite  to  the  acetabulum  at  about  the  junction    " 
of  the  ilium  and  pubis.      The  cranial  end  of  the  bone  is  thick- 
ened, forming  the  crest  {n)  of  the  ilium.     At  the  junction  of 
the  crest  with  the  ventral  border  is  a  projection,  the  anterior 
superior  process  iui)  of  human  anatomy. 

The  pubis  {///)  (including  the  acetabular  bone)  enters  into 
the  formation  of  the  acetabulum  {li)  constituting  about  one- 
sixth  the  circumference,  but  less  than  one-sixth  its  area.  It 
may  be  described  as  a  flat,  curved  bone,  contracted  at  the 
middle  and  expanded  at  the  ends.  The  dorsal  end  enters 
into  the  acetabulum;  the  ventral  end  unites  with  the  opposite 
bone  at  the  symphysis  pubis  and  sends  caudad  a  projection,  the 
ramus  (/')  of  the  pubis,  which  unites  with  the  ramus  of  the 
opposite  bone  to  form  about  two-thirds  of  tlie  entire  symphysis. 
At  the  sides  of  the  symphysis  a  slightly  marked  angle  projects 
craniad  from  each  of  the  pubic  bones ;  these  two  together  con- 
stitute the  pubic  tubercle  (k),  for  the  origin  of  the  rectus 
abdominis  muscle.  The  surfaces  of  the  ramus  are  smooth. 
One  of  its  borders  is  concave  and  enters  into  the  formation  of 
the  obturator  foramen  (J).  Another  of  it.s  borders  is  the  ilio- 
pectineal line  (/).     Its  third  border  is  rough  for  the  symphysis. 

The  ischium  (//)  has  the  form  of  a  triangular  prism  con- 
tracted at  the  middle.  Its  cranial  end  forms  nearly  two-thirds 
of  the  acetabuhim.  Its  caudal  end  bears  dorsad  a  rough 
thickening,  the  tuberosity  of  the  ischium  {g).  From  the 
caudal  half  of  the  ventral  border  of  the  bone  a  sickle-shaped 
process,  the  ramus  (//j  of  the  ischium,  curves  medioventrad 
and  then  craniad  and  joins  the  ramus  of  the  pubis.  Its  medial 
border  is  rough  and  enters  into  the  symphysis,  forming  the 
caudal  one-third.  The  lateral  angle  of  the  bone  is  rounded. 
Its  dorsal  angle  is  marked  near  the  cranial  end  by  the  spine  (c) 
of  the  ischium.  The  concavity  between  this  spine  and  the 
tuberosity  corresponds  to  the  lesser  sciatic  notch  (/)  of  human 
anatomy. 

The  acetabulum  (d)  is  cup-shaped.  The  ventral  one-sixth 
of  its  border  is  deficient  and  a  broad  groove  extends  from  the 
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(I«^icncy  to  the  bottom  of  the  cup.  The  deficiency,  incisura 
aeetaboli,  or  acetabular  notch  (rf'),  is  closed  naturally  by  a 
ligament,  and  the  groove  gives  origin  to  tlie  ligament  (Hga- 
mentum  teres)  which  attaches  the  head  of  the  femur. 

Femar  (Fig.  56) The  femur  is  the 

proximal  bone  of  the  posterior  extremity. 
It  consists  of  enlarged  proximal  and 
distal  ends  connected  by  a  nearly  cylin- 
drical shaft.  The  proximal  end  presents 
on  its  medial  side  a  hemispherical  head 
(rt)  which  fits  into  the  acetabulum.  It  is 
supported  by  a  Deck  [/')  vvhicli  is  con- 
tracted near  the  head  and  expanded  dorso- 
ventrally  where  it  joins  the  remainder  of 
the  bone.  The  medial  surface  of  the  head 
presents  near  its  ventral  border  a  depres- 
sion (f)  for  the  insertion  of  the  round  liga- 
ment of  the  femur.  Vcntrad  the  articular 
surface  of  the  head  extends  as  "an  acute 
projection  onto  the  shaft,  so  that  the  whole 
articular  surface  appears  somewhat  pear- 
shaped.  On  the  lateral  side  of  the  proxi- 
mal end  opposite  the  head  is  a  projecting 
mass,  the  great  trochanter  {d),  forming 
the  end  of  the  shaft.  On  the  medial  side 
of  the  great  trochanter  at  its  junction  with 
the  neck  is  a  deep  fossa,  the  trochanteric 
fossa  or  digital  fossa  (f)  for  the  insertion 
of  muscles.  From  the  ventral  surface  of  ""  VENTkAL'^sioE''*""*' 
the  great  trochanter  a  ridge,  the  inter-  a,  head;  b,  neck;  c,  de- 
trochanteric  line  {/),  is  continued  distad.  ^^^^?\  ^^^J"',^^^r- 
ending  in  a  pyramidal  projection,  the  '.  irochanteric  fossa;  /' 
lesser  trochanter  U).  whicl,  serves  for  ErT™™*; 'i°"ii.S 
the  insertion  of  muscles.  A  second  ridge  n^p^ra;  '.  medial  condyle; 
J  ..     lU     I  1.        I        1.       f  /  l»l"al  condyle;  &,  inler- 

is  contmued  to  the  lesser  trochanter  from  cnndyUiid  fossa-  /,  laiernl 
the   neck.       A    slight    but    well-marked  cpicundyle. 
ridge,  the  spiral  ridge  or  line,  runs  round  two  sides  of  the 
neck  parallel  to  the  second  ridge. 
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The  shaft  is  nearly  straight  and  cylindrical,     A  rough  lin^l 
is  continued  along  its  ventral  surface  from  the  lesser  trochanter,  I 
and  a  similar  line  along  its  lateral  surface  from   the  greater  i 
trochanter;  these  unite  ventrad  to  form  the  linea  aspera  (A). 
On  its  ventral  surface  is  a  nutrient  foramen,  directed  proximad. 

The  shaft  gradually  widens  distad  and  ends  in  two  condyles 
(i  andyj  which  are  continuous  dorsad  but  separated  vefitrad 
by  a  deep  notch,  the  intercoadyloid  fossa  {k).  The  distal 
surface  of  the  shaft  and  condyles  is  articular.  This  articular 
surface  is  larger  on  the  lateral  condyle  (J).  The  part  of  the 
articular  surface  on  the  end  of  the  shaft  (patellar  surface)  is 
for  the  patella;  that  part  of  it  on  the  condyles  and  separated 
by  the  notch  is  for  the  tibia. 

On  the  lateral  surface  of  the  lateral  condyle  is  a  slight 
prominence,  the  lateral  epicondyle  (/),  and  on  the  medial  sur- 
face of  the  medial  condyle  is  another  prominence,  the  medial 
epicondyle;  both  are  for  the  attachment  of  ligaments. 

Patella  (Fig.  i.  r). — The  patella  is  a  small  flat  bone  with 
a  pear-shaped  outline,  having' its  apex  distad.  It  lies  against 
the  articular  surface  at  the  lower  end  of  the  shaft  of  the  femur. 
It  thus  covers  the  knee-joint.  The  inner  surface  is  smooth  and 
convex  from  side  to  side,  but  concave  in  a  proximodistal  line. 
It  fits  against  the  lower  end  of  the  femur.  Its  outer  surface  is 
rough  and  concave.  It  is  a  sesamoid  bone  inserted  In  the 
tendon  of  the  quadriceps  fcmoris  muscle. 

Three  other  sesamoid  bones  are  found  in  the  region  of  the 
knee  (see  Fig.  6i,  p.  89).  Two  are  in  tlie  tendons  of  the 
gastrocnemius  muscle,  proximad  of  the  two  condyles  of  the 
femur.  The  third  is  in  the  tendon  of  the  popliteus  muscle, 
just  latcrad  of  the  lateral  condyle  of  the  femur. 

Tibia  (/,  Fig.  57). — The  tibia  is  the  longer  of  the  two 
bones  of  the  leg  between  the  knee  and  the  ankle,  and  is  the 
longest  bone  of  the  body.  It  has  a  triangular  shaft  and 
enlarged  proximal  and  distal  ends. 

The  proximal  end  is  curved  ventrad  and  projects  into  two 
prominences,  the  tuberosities,  on  either  side.  Each  tuberosity 
bears  on  its  proximal  end  an  articular  facet  for  tlic  condyles  of 
the  femur;  these  arc   known   respectively  as  the  lateral  and 
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medial  coadyles  {a  and  ii)o(\\\c  tibia.  The 
condyles  are  oval,  convex  dorsoventrad ,  and 
concave  from  side  to  side.  The  two  con- 
dyles' are  separated  at  the  middle  of  their 
contiguous  margins  by  a  bicuspid  projection, 
the  spiDe  of  the  tibia  (i).  They  are  con- 
tinuous dorsad,  but  separated  ventrad  by  a 
deep  notch  between  the  tuberosities,  the 
popliteal  notch.  On  the  distal  side  of  the 
lateral  condyle  is  an  elongated  facet  for  the 
proximal  end  of  the  fibula. 

The  shaft  is  triangular,  smallest  at  about 
its  middle  and  enlarged  at  both  ends.  It 
presents  dorsal,  medial,  and  lateral  borders, 
and  media!,  lateral,  and  ventral  surfaces. 
The  lateral  surface  is  concave  proximad. 
The  media!  surface  is  convex.  The  two 
are  continuous  at  the  distal  end.  At  their 
proximal  ends  the  border  separating  them 
is  raised  into  a  prominent  ridge,  the  crest 
(d)  of  the  tibia,  the  proximal  end  of  which 
contributes  to  increase  the  proximal  sur- 
face of  the  bone,  and  presents  an  oblong 
tubercle  (c)  for  the  insertion  of  the  liga- 
mentum  patellae  (ligament  of  the  quadri- 
ceps fcmoris  muscle).  The  ventral  surface 
is  concave  proximad  where  it  abuts  upon  the 
tuberosities.  Its  proximal  half  is  crossed  by 
two  rough  parallel  lines,  the  distal  one  of 
which  crosses  in  a  spiral  course  from  the 
lateral  to  the  medial  border;  near  its  begin- 
ning is  a  nutrient  foramen. 

The  distal  end  extends  farther  distad  on 
its  medial  side.  The  extension  is  the  medial 
malleolus  (_/").  The  malleolus  presents  two 
grooves  on  its  medial  surface  for  the  tendons 
of  muscles.  On  the  lateral  side  of  the  distal 
end  is  an  oblique  triangular    facet    for  thu 
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/.  tibio;  //.  fibnlfl. 
a,  medial  con.lyle  of 
Ihf  tibia;  i,  liUcral  con- 
dyle; r.  spiiit  of  the 
tibia:  li,  crest  of  llie 
tibis;  t,  tubercle  fur  ■!- 
tachmeiitof  ihepalcllar 
lignmenl;  /  medial 
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of  dorsal  surface  of  the 
tibia;  h.  head  oflibula; 
1,  IsJeral  malleolus. 

distal  end  of  the 
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fibula.  The  ventral  surface  of  the  distal  end  presents  an  ob- 
lique border  which  passes  from  the  apex  of  the  malleolus 
proximo] aterad.  The  dorsal  surface  extends  into  a  V-shaped 
projection  {g)  between  the  malleolus  and  the  fibular  facet. 
The  distal  end  presents  an  oblique  ridge  running  from  the 
apex  of  the  V-shapcd  extension  of  the  dorsal  surface  to  near 
the  base  of  the  medial  malleolus.  The  ridge  and  the  con- 
cavities on  either  side  of  it,  the  medial  one  of  which  is  deeper, 
fit  against  the  proximal  trochlear  surface  of  the  astragalus. 

Fibula  (//,  Fig.  57).— The  fibula  lies  at  the  lateral  side 
of  the  tibia  in  the  shank.  It  is  a  slender  triangular  bone  with 
enlarged  proximal  and  distal  ends. 

The  proximal  end  or  head  (A)  is  flattened.  It  bears  a  facet 
on  its  proximomedial  surface  for  articulation  with  the  tibia, 
and  is  longitudinally  grooved  on  the  outer  surface. 

The  shaft  has  a  very  sharp  medial  border.  This  border  is 
turned  toward  the  tibia  and  gives  attachment  to  the  interosseous 
membrane,  which  runs  between  the  tibia  and  fibula. 

The  distal  end  is  expanded  to  form  the  lateral  malleolus  (i). 
This  bears  a  facet  on  the  proximal  portion  of  its  medial  surface 
near  its  dorsal  mJrgin,  for  the  tibia,  and  distad  of  this  is  a 
second  facet  for  the  astragalus.  The  ventral  and  lateral  sur- 
faces are  grooved  for  tendons. 

Tarsus  (Fig.  58). — The  tarsus  consists  of  seven  bones. 
The  longest  of  these,  lying  on  the  lateral  side  of  the  foot  and 
forming  the  support  of  the  heel,  is  the  calcaueus  or  os  calcis  {a). 
It  articulates  distad  with  a  bone,  the  cuboid  {/).  which  bears 
the  fourth  and  fifth  metatarsals.  Lying  between  the  calcaneus 
and  the  tibia  is  the  astreigalus  or  talus  0).  the  distal  end  of 
which  articulates  with  the  boat-shaped  navicular  or  scaphoid 
(rf).  The  scaphoid  bears  on  its  distal  surface  the  three  cunei- 
form bones,  lateral  (<),  medial  {g),  and  intermediate,  bearing 
the  rudiment  of  the  first  metatarsal  and  the  second  and  third 
metatarsals. 

Astragalus.  {Talus  BNA)  (Fig.  58,  b). — The  astragalus 
may  be  divided  into  body,  neck,  and  head.  The  body  is 
marked  on  its  proximal  surface  by  a  deep  pulley-like  groove 
for  the  articulation  with  the  distal  end  of  the  tibia,  and  on  its 
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lateral  and  medial  surfaces  by  curved 
facets  for  articulation  with  the  malleoli 
of  the  tibia  and  fibula.  This  entire 
surface  for  articulation  with  the  bones 
nf  the  leg  is  known  as  the  trochlea. 
The  lower  surface  is  marked  by  two 
facets  separated  by  a  groove ;  these  a 
for  articulation  with  corresponding 
facets  on  the  calcaneus.  DistalJy  the 
bone  contracts  to  form  the  neck  and 
enlarges  at  the  end,  forminfj  the  head, 
which  is  smooth  on  its  distal  surface  for 
articulation  with  the  navicular  or  sca- 
phoid. 

CaUannis  (Fig.  58.  a,  and  Fig.  59). 
— The  calcaneus  (os  calcis)  is  the  largest 
bone  of  the  foot  and  forms  the  heel. 
It  is  two  or  three  times  as  long  as  broad 
and  has  six  surfaces:  dorsal,  ventral, 
medial,  lateral,  proximal,  and  distal. 
The  proximal  one-half  of  the  dorsal 
surface  (Fig.  59)  is  smooth,  while  the 
distal  half  is  broadened  and  bears  two 
facets  which  arc  separated  by  a  groove. 
These  articulate  with  the  corresponding 
facets  on  the  astragalus.     The  medial 


.,  sesamoid  bones. 
menlary  Fret  {medial!  mcla- 
ImmI;  2,  3.  4.  5'  'he  iilhcr 
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a,  dialat  fBcel  for  cuboid ;  #, 
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facet  is  borne  on  a  projection  of  the  bone,  the  sustentaculum 
tali  (c).  Distad  of  the  facets  the  surface  is  rough.  The  ventral 
surface  is  smooth.  The  proximal  end  (6)  is  grooved  for  the 
tendon  of  Achilles.  The  lateral  surface  is  smooth  and  marked 
by  a  grooved  tubercle,  the  peroneal  tubercle  (d),  near  the  distal 
end.  The  medial  surface  is  marked  by  part  of  the  articular 
facet  for  the  astragalus,  and  also  by  the  grooved  sustentaculum 
tali.     The  distal  end  {a)  articulates  with  the  cuboid. 

Ctiboid,  Os  cuboideum  (Fig.  58,  c"). — The  cuboid  has 
somewhat  the  form  of  a  cube  and  articulates  by  its  proximal 
end  with  the  calcaneus  (a),  and  by  its  distal  end  with  the  fourth 
and  fifth  metatarsals.  Its  medial  surface  articulates  with  the 
scaphoid  (^/)  and  lateral  cuneiform  {e).  The  ventral  surface  is 
marked  near  its  distal  end  by  an  oblique  ridge,  distad  of  which 
is  a  deep  groove,  the  peroneal  groove  (//),  for  the  tendon  of 
the  peroneus  longus  muscle. 

Scaphoid,  (Os  navicularc  pedis  BNA)  (Fig.  58,  d^, — 
The  scaphoid  is  a  boat-shaped  bone.  Its  proximal  surface  is 
marked  by  a  concave  facet  for  the  head  of  the  astragalus  (^), 
and  its  distal  surface  has  three  facets  for  the  lateral  (^),  inter- 
mediate and  medial  (g)  cuneiform  bones.  At  the  junction  of 
the  ventral  with  the  medial  surface  is  a  prominent  tubercle. 
The  lateral  surface  bears  two  linear  facets  for  articulation  with 
the  calcaneus  {a)  and  cuboid  {c). 

Lateral  Cu7ieiforvi,  Ectocuneiform.  Os  aoieiforme  ter- 
tiiwi  BNA  (Fig.  58,  e^. — The  lateral  cuneiform  is  a  wedge- 
shaped  bone  with  a  hooked  process  extending  from  the  ventral 
sharp  angle  of  the  bone.  It  articulates  by  its  proximal  end 
with  the  scaphoid  {d),  and  by  its  distal  end  with  the  third 
metatarsal.  The  medial  surface  bears  near  its  distal  end  two 
facets  for  the  second  metatarsal,  and  on  its  proximal  end  a 
facet  for  the  intermediate  cuneiform.  The  caudal  surface  has 
a  facet  on  its  proximal  end  for  the  cuboid  (c). 

Intermediate  Cuneiform.  Mesocuneiform.  Os  cuneifor?ne 
secundum  BNA. — The  intermediate  cuneiform  is  small  and 
wedge-shaped,  with  the  base  of  the  wedge  dorsad.  It  lies 
between  the  lateral  cuneiform  and  the  medial  cuneiform,  articu- 
lates by  its  proximal  end  with  the  middle  facet  of  the  scaphoid, 
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and  bears  on  its  distal  end  the  second  metatarsal.  It  is  not 
visible  in  ventral  view. 

Medial  CHiieiform.  Enloaincifortii .  Os  cunciforiHc  priminn 
BNA  (Fig.  58,  g). — The  medial  cuneiform  lies  on  the  medial 
side  of  the  foot.  It  is  3  flat  triangular  bone  about  twice  as  long 
as  broad,  and  broader  at  its  proximal  end  than  at  the  distal 
end.  It  bears  on  its  distal  end  the  rudimentary  first  meta- 
tarsal. The  proximal  end  is  oblique  and  bears  a  concave  facet 
for  the  lateral  distal  facet  of  the  scaphoid  {d).  The  lateral 
surface  has  a  concave  facet  at  its  proximal  end  for  the  inter- 
mediate cuneiform,  while  the  distal  portion  is  applied  against 
the  medial  surface  of  the  second  metatarsal. 

Bones  of  the  Foot  or  Pes  (Fig.  58). — Metatarsals.  Meta- 
tarsus (Fig.  58,  1-5). — The  metatarsals  are  five  in  number. 
They  bear  a  close  resemblance  to  the  metacarpals,  but  they 
may  be  distinguished  by  their  bases. 

"W^e  first  metacarpal  (1)  is  rudimentary  and  conical.  Its 
base. has  a  facet  for  the  distal  end  of  the  medial  cuneiform  {g\ 
while  the  outer  surface  fits  into  a  depression  on  the  inner  sur- 
face of  the  base  of  the  second  metatarsal. 

The  second  (a).  The  proximal  surface  of  the  base  is  tri- 
angular, corresponding  to  the  distal  end  of  the  intermediate 
cuneiform.  The  medial  surface  is  marked  by  two  concavities, 
one  along  the  proximal  border  for  the  distal  end  of  the  medial 
cuneiform,  and  one  distad  of  this  for  the  first  metatarsal.  The 
lateral  surface  bears  on  the  proximal  margin  an  oblique  tri- 
angular facet  dorsad  and  a  similar  facet  vcntrad,  both  for  the 
lateral  cuneiform  {(■).     Distad  of  these  facets  is  a  rough  ridge. 

The  third  {3).  The  proximal  end  of  its  base  is  a  triangular 
facet  with  the  apex  directed  ventrad  and  the  sides  excavated. 
It  is  for  the  distal  end  of  the  lateral  cuneiform  {e).  Its  medial 
surface  presents  a  depression  which  receives  the  ridge  of  the 
second  metatarsal.  On  the  lateral  surface  a  short  distance 
distad  of  the  proximal  border  is  a  triangular  concave  facet,  and 
near  the  proximal  border  ventrad  a  second  concave  facet. 
Both  are  for  the  fourth  metatarsal. 

Tht  fourth  (4).  The  proximal  end  is  convex,  notched 
medially  and  facetted  for  the  cuboid  li).      Its  medial  surface 
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bears  dorsad,  a  short  distance  from  its  proximal  end,  a  smootid 
tubercle,  and  ventrad  a  small  convex  facet.  Both  articulate" 
with  facets  on  the  lateral  surface  of  the  third  metatarsal.  The 
lateral  surface  has  a  sinuous  facet  along  its  dorsal  border,  and 
ventrad  of  this  a  depression.  There  is  a  second  facet  along 
the  ventral  border.  Both  facets  are  for  the  fifth  metatarsal, 
and  the  depression  is  for  ligaments. 

The  Jifth  (5)  has  its  base  flattened  and  expanded  so  as  to 
be  wedge-shaped,  with  the  apex  of  the  wedge  directed  proxi- 
mad.  Its  dorsal  end  extends  into  a  tubercle.  It  thus  presents 
only  lateral  and  medial  surfaces.  The  medial  surface  shows 
two  tubercles,  one  distad  of  the  other.  The  distal  tubercle 
and  the  distal  half  of  the  proximal  tubercle  are  facetted  and  fit 
into  the  sinuous  facet  on  the  fourth  metatarsal.  A  narrow 
facet  on  the  i^ntral  border  of  the  surface  articulates  with  the 
facet  on  the  ventral  border  of  the  lateral  surface  of  the  fourth 
metatarsal.  The  proximal  half  of  the  distal  tubercle  is  facetted 
for  the  cuboid  (V).  The  lateral  surface  is  smooth,  non-articular, 
and  obliquely  grooved. 

Phalanges  (Fig.  58,  ;',_;'.  ^■). — There  are  three  phalanges 
in  each  of  the  four  digits,  and  these  are  almost  identical  with 
those  described  for  the  manus. 

Sesamoid  Bones.  Ossa  sesamoidca  {Fig.  58,  /). — The 
sesamoid  bones  are  found  at  the  joints  between  the  metatarsals 
and  phalanges,  and  are  in  all  respects  like  those  of  the  manus. 

JOINTS    AND    LIGAMENTS    OF    THE    PELVIC   LIMBS. 

Ligafncnts  of  the  Pelvis. — The  ilium  and  sacrum  are  articu- 
lated at  the  auricular  facet  of  the  ilium  and  the  corresponding 
rough  surface  of  the  sacrum.  The  joint  is  an  amphiarthrosis,  per- 
mitting very  little  movement.  A  capsular  ligament  surrounds 
the  articular  surface,  being  attached  to  the  bones  about  its  circum- 
ference ;  it  is  short  and  strong.  Craniad  of  the  capsule  is  a  thick 
very  short  ligament,  comjiosed  of  very  .strong  transverse  fibres 
passing  from  the  rough  surface  of  the  sacrum  to  the  correspond- 
ing rough  surface  of  the  ilium.  This  forms  the  lateral  iliosacral 
ligament,  which  is  united  at  its  caudal  border  to  the  capsule. 

A  strong,  wide  ligamentous  band  passes  from  the  dorsal 
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border  of  the  ilium  to  the  sides  of  the  sacrum.  This  is  indis-  I 
tinctiy  subdivided  into  several  bands,  which  togetlier  represent  1 
the  long  and  short  posterior  iliosacral  ligaments  of  man.  I 

Symphysis  pelvis. — The  medial  borders  of  the  pubis  and   I 
ilium  meet  in  the  middle  line  ventrad  of  the  pelvis  and  are  here    | 
united  by  cartilage.      The  joint  is  strengthened  by  numerous 
small  bands  which  pass  across  the  line  of  Junction  from  one  side 
to  the  other;  these  occur  on  both  .surfaces, 

T/ic  Hip-Joint. — The  hip-joint  \s,  an  enarthrosis,  or  ball- 
and-socket  joint  in  which  more  than  half  the  ^spherical  head  of 
the  femur  is  received  into  the  acetabulum.  The  depth  of  tlie 
acetabulum  is  increased  by  a  rim  of  fibrocartilage  about  its 
margin,  forming  the  labrum  glenoidale.  This  passes  across 
the  acetabuiar  notch,  forming  the  tr£insverii< ligament  of  the 
acetabulum ;  beneath  it  blood-vessels  and  |(ftv«t;  pass  into  the 
acetabular  cavity. 

The  capsule  of  the  joint  is  large  and  loose.  It  is  attached 
about  the  margin  of  the  acetabulum,  and  passes  over  the  head 
of  the  femur,  to  be  attached  to  the  bone  severa!  millimeters 
distad  of  the  head.  It  thus  encloses  both  the  head  and  the 
neck  of  the  femur. 

The  ligamentum  teres,  or  round  ligament,  is  a  very  strong, 
short  ligament  which  passes  from  the  depression  in  the  head  of 
the  femur  to  the  bottom  of  the  acetabulum. 

The  Knee-joint  (Figs.  60  and  61). — The  joint  between  the 
femur  and  the  tibia  is  very  complex.  The  surfaces  of  the  con- 
dyles of  the  femur  do  not  correspond  to  those  of  the  condyles 
of  the  tibia.  Between  the  ends  of  the  two  bones  are  placed 
two  disks  of  cartilage,  the  menisci,  or  semilunar  cartilages 
(Fig.  60,  f  and  </;  Fig.  61,  a  and  b),  of  such  a  form  that  the 
congruity  of  articular  surfaces  is  restored.  Kach  meniscus  has 
a  proximal  surface  corresponding  to  the  form  of  one  of  the 
condyles  of  the  femur,  and  a  distal  surface  corresponding  to  a 
condyle  of  the  tibia.  The  menisci  are  held  in  position  by  liga- 
ments. The  knee-joint  permits  not  only  backward  and  forward 
movement,  but  also  a  small  .imount  of  rotary  motion. 

The  joint  has  two  capsules,  one  on  the  dorsal  (convex) 
side,  the  other  on  the  ventral   side.      The  two  communicate 
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only  by  a  small  passageway  lying  within  the  joint  between  the  I 
ends  of  the  bones.  The  dorsal  one  is  attached  to  the  femur 
several  millimeters  proximad  of  the  patellar  surface  and  some 
distance  on  each  side  of  the  latter.  The  patella  is  imbedded 
in  its  outer  wall,  and  it  is  attached  to  the  tibia  on  the  edges  of 
the  articular  surface  of  the  latter,  from  the  crest  to  the  tuber- 
osities. The  capsule  is  also  attached  laterally  and  medially  to 
the  sides  of  the  menisci,  and  is  closely  united  to  the  patellar 
ligaments.      Its  cavity  contains  a  mass  of  yellow  fat. 

The  ventral  capsule  is  attached  to  the  borders  of  the  articu- 
lar surfaces  of  the  femur  and  tibia  on  tlieir  ventral  sides,  to  the 
menisci,  and  to  the  epicondyles  of  the  femur  and  the  tuberosi- 
ties of  the  tibia.  Its  walls  are  stronger  and  its  cavity  smaller 
than  those  of  the  dorsal  capsule. 

The  ligaments  of  the  knee-joint  (Figs.  60  and  61),  aside 
from  the  capsules,  may  be  classified  into:  (1)  those  which  arc 
connected  with  the  patella;  {3)  collateral  ligaments  (Fig.  60, 
('  andy).  which  pass  from  the  epicondyles  directly  distad  along 
the  sides  of  the  joint  to  the  tibia  or  fibula ;  (3)  crucial  ligaments 
(Fig.  60,  ^  and//;  Fig.  61,  candid),  which  cross  within  the  joint 
from  one  side  of  the  femur  to  the  opposite  side  of  the  tibia ;  (4) 
ligaments  which  hold  the  menisci  in  place  (Fig.  60,  c  andy; 
Fig.  61,  c  andy). 

(i)  LiGAMENT.s  OK  THE  PATELLA. — The  patella  is  im- 
bedded in  the  dorsal  wall  of  the  dorsal  capsule  of  the  joint. 
From  its  distal  end  a  strong  tendon  or  ligament  passes  distad 
to  the  crest  of  the  tibia.  This  is  known  as  the  ligamentum 
patellse:  it  may  be  considered  a  part.of  the  tendon  of  M.  quad- 
riceps femoris.  On  the  lateral  side  the  capsule  of  the  joint  is 
strengthened  by  the  transverse  fibres  of  the  tendon  of  M.  plan- 
taris,  which  aid  in  holding  the  patella  in  place. 

(2)  COLLATKRAL  LicAMENTS. — Of  these  there  are  two. 
The  ligamentum  coUaterale  fibulare  (Fig.  60,  j)  is  attached  to 
the  lateral  epicondyle  of  the  femur  and  passes  distad  across 
the  tendon  of  the  piantaris  muscle  to  the  head  of  the  fibula. 
Dorsad  of  the  fibuL.r  ligament  and  parallel  with  it  passes  the 
tendon  of  origin  of  the  extensor  longus  digitorum.  The  liga- 
mentum coUaterale  tibiale  (Fig.  60,  i;   Fig.  61.  ^J  begins  on 
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the  medial  epicondyle  ofthe  femur  and  passes  distad  to  the  lateral  1 
tuberosity  ofthe  tibia;  part  of  it  passes  one  to  one  and  a  half  j 
centimeters  distad  of  the  tuberosity  to  be  attached  to  a  rough 
ridge  on  the  side  ofthe  tibia. 

(3)  Crucial  Ligaments. — There  are  two  of  these  also. 
The  ligamentum  cruciatum  anterius,  or  anterior  crucial  liga- 
ment (Fig.  60,  ^;  Fig.  61.  r),  is  a  thick,  strong  ligament  which 
begins  on  the  dorsal  part  of  the  proximal  end  of  the  tibia  nearer 
the  medial   side  (Fig.  60,  ^),  and   passes  vcntrad  and   proxi- 


FlO.  60.— K.Nf,E-)01ST,   FROM  THK  FiC.     6l.  —  K.NEE-JOINT,     FROM     THE 

Dorsal  OR  Patellar  Sfde.  Ventral  or  Flexor  Side. 

Fig.  60— Tilt  (lalelU  hai  been  removed.  I,  femur;  2.  tibia;  3,  fibula,  a, 
patellur  surface  of  femur;  i.  tubercle  fur  atlachniEnl  of  ligamentum  patclls:  f,  mciliel 
inenitcas;  d,  laterRl  meniscus;  <-./.  ligaments  ofthe  menisci;  g,  ligamentum  ctucia- 
tum  Bnlerius;  A,  ligamentum  crad*lum  poslerius;  1,  ligamenlum  colJaterale  libjale; 
/,  ligamentum  collaterale  fibulure. 

Fig.  61. — The  capsule  of  the  joinl  has  been  opened,  i,  femur;  1,  libin  (libula 
not  shown);  3,  sesamoid  bone  in  lateral  head  of  M.  gastrocnemius;  4,  sesamoid  in 
medial  head  of  M.  gastrocnemius;  5,  tendon  of  M.  popllleuSj  with  Sesamoid  bone; 
6,  7,  tsieral  and  medial  condyles  of  tliE  femur,  with  the  inlercondyloid  notch  between 
ihera;  S,  9.  lateral  and  medial  condyles  of  the  lihia.  with  the  popliteal  notch  between 
them;  a,  6,  medial  and  lateral  menisci;  i*,  ligamenlum  cruciatum  anlerius;  J,  liga- 
mentum crucintum  poslerius;  t./,  ligaments  of  the  lateral  meiiisciu;  ^',  ligamentum 
collaterale  libiale. 

mad,  between  the  ends  of  the  two  bones  forming  the  Joint,  into 
the  intercondyloid  fossa  of  the  femur,  and  becomes  attached  to 
the  medial  surface  of  the  lateral  condyle  of  the  femur  {Fig. 
61,  f).  It  is  composed  of  two  partially  separated  bands,  form- 
ing a  slight  angle  with  one  another.  It  is  crossed  near  its 
dorsal  and  ventral  ends  by  two  of  the  ligaments  of  the  meni.sci. 
The  ligamentum  cruciatum  posterius,  or  posterior  crucial  liga- 
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ment  (Fig.  60,  //;  Fig.  61,  li),  begins  on  the  tibia  at  the  edge 
of  the  popliteal  notch  (Fig.  61,  d),  nearer  the  medial  side,  and 
passes  dorsad  and  proximad  to  be  attached  to  the  ventral  edge 
of  the  patellar  surface  of  the  femur,  in  the  intercondyloid  fossa 
(Fig.  60,  /i). 

(4)  Ligaments  ok  the  Menisci. — There  are  live  of 
these,  connecting  the  menisci  with  the  femur  or  tibia.  One 
(Fig.  60,  f)  passes  from  the  dorsal  edge  of  the  medial  menis- 
cus (r)  transversely  across  the  anterior  crucial  ligament  {^)  to 
the  proximal  end  of  the  tibia  nearer  the  lateral  side.  A  second 
(Fig.  60,  /)  passes  from  the  dorsal  margin  of  the  lateral 
meniscus  (if)  transversely  beneath  the  anterior  crucial  ligament 
(g-)  to  the  pro.vimal  end  of  the  tibia  nearer  the  ventral  side  and 
medial  border.  A  third  (Fig.  6r,/)  passes  from  the  ventral 
margin  of  the  lateral  meniscus  obliquely  across  the  anterior 
crucial  ligament  (c)  to  the  lateral  side  of  the  medial  condyle  of 
the  femur.  The  fourth  (Fig.  61,  i'|  is  small,  passing  from  the 
medial  angle  of  the  ventral  border  of  the  lateral  meniscus  distad 
to  the  popliteal  notch.  The  fifth  passes  from  the  ventral  border 
of  the  medial  meniscus  laterad  beneath  the  posterior  crucial 
ligament  to  the  proximal  end  of  the  tibia,  nearer  the  ventral 
and  lateral  sides. 

Articulations  between  the  Tibia  and  Fibula. — At  the 
proximal  end  the  fibula  is  as  it  were  suspended  from  the  distal 
side  of  the  overhanging  lateral  tubero.sity  of  the  tibia  by  strong 
ligamentous  tissue.  The  capsule  of  the  joint  is  formed  by  an 
extension  of  the  capsule  of  the  knee-Joint  which  passes  between 
the  tibia  and  fibula  on  the  ventral  side.  Forming  the  dorso- 
lateral wall  of  this  extension  is  a  strong,  thick  ligament  which 
passes  directly  from  the  head  of  the  fibula  to  the  lateral  surface 
of  the  lateral  tuberosity  of  the  tibia.  A  second  more  delicate 
ligament  passes  from  the  head  of  the  fibula  dorsoproximad  to 
the  tubercle  laterad  of  the  crest  of  the  tibia,  bridging  a  groove 
through  which  passes  the  tendon  of  M.  extensor  longus  digi- 
torum. 

The  tibia  and  fibula  arc  connected  throughout  their  length 
by  an  interosseus  membrane.  This  is  broad  and  very  thin  in 
its  proximal  part,  narrower  and  thicker  distad. 


^    d 


PELVIC  LIMBS. 


9«l 


Uistad  the  two  malleoli  rorming  the  ends  of  the  fibula  and  ] 
tibia  are  closely  and  immovably  united.  The  capsule  of  the 
joint  is  here  an  extension  proximad  of  the  capsule  of  the  articu- 
lation with  the  astragalus.  On  the  dorsal  side  a  short  broad 
band  of  strong  fibres  passes  from  tlTe  surface  of  the  tibia 
obliquely  laterodistad  to  the  border  of  the  fibula ;  this  forms  the 
anterior  ligament  of  the  lateral  malleolus.  On  the  ventral 
side  a  very  much  weaker  set  of  fibres  forms  the  ventral  wall  of 
the  articular  capsule;  it  is  called  the  posterior  ligament  of  the 
lateral  malleolus.  Tibia  and  fibula  arc  idsn  connected  on  the 
dorsal  side  by  the  ligamentum  transyersum  cruris,  or  trans- 
verse ligament  of  the  lower  leg  (Fig.  gt,  s).  which  spans  the  . 
tendons  of  Mm.  extensor  longus  digitorum  and  tibialis  anterior, 
From  the  middle  of  the  distal  margin  of  this  a  slender  sup-  \ 
porting  ligament  passes  distad  and  is  inserted  on  the  dorsal 
surface  of  the  tarsus.  The  grooves  in  the  two  malleoli  for  the 
passage  of  the  tendons  are  spanned  by  ligamentous  fibres 
(retinacula)  for  holding  the  tendons  in  place. 

Articulation  between  the  Leg  and  the  Foot. — At  the 
distal  end  there  is  formed  between  the  two  malleoli  a  deep 
irregular  fossa,  into  which  is  received  the  trochlea  of  the 
astragalus.  The  joint  is  covered  by  a  large  articular  capsule, 
which  passes  also,  as  above  noted,  between  the  tibia  and  fibula. 
In  addition  to  the  capsule  the  following  ligaments  may  be  dis- 
tinguished; (a)  On  the  lateral  side,  (i)  a  short  ligament  from 
the  fibula  to  the  astragalus,  directed  toward  the  proximal  end 
of  the  foot;  (2)  a  ligament  from  the  fibula  to  the  calcaneus, 
attached  to  the  latter  proximad  of  the  peroneal  tubercle; 
(3)  a  stronger  ligament  from  the  fibula  to  the  calcaneus,  lying 
beneath  the  last-mentioned  and  directed  toward  the  proximal 
end  of  the  bone,  {b)  On  the  medial  side  may  be  distinguished 
(i).a  strong  ligament  from  the  tibia  (medial  malleolus)  to  the 
sustentaculum  tali,  and  passing  thence  onto  the  scaphoid;  (2) 
a  short  ligament  from  the  medial  malleolus  to  the  astragalus. 

The  Tarsus. — The  articulations  between  the  separate  bones 
of  the  tarsus  and  between  the  tarsus  and  metatarsus  have  a 
considerable  number  of  variously  communicating  articular  cap- 
sules,    The  separate  bones  are  connected  by  many  ligaments. 
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The  ligaments  of  the  ventral  surface  (ligamenta  plantaria)  are 
especially  well  developed.  Here  may  be  noticed  particularly  a 
very  large  calcaneocuboid  ligament,  and  a  large  calcaneocunei- 
form  ligament  which  passes  from  the  sustentaculum  tali  to  the 
medial  cuneiform.  Those  on  the  dorsal  surface  (ligamenta 
dorsalia)  are  less  strong  and  numerous.  Many  ligaments, 
longitudinal,  transverse,  and  oblique,  pass  also  between  the 
separate  bones  (ligamenta  interossea).  Ligamenta  lateralia, 
on  the  lateral  and  medial  borders  of  the  foot,  are  also  distin- 
guishable. Strauss-Durckheim  enumerates  ninety-four  liga- 
ments of  the  tarsus ;  an  account  of  each  of  these  does  not  form 
part  of  the  plan  of  the  present  work. 

The  ligaments  of  the  metatarsus  and  phalanges  are  of  the 
same  general  character  as  in  the  forelimb.  Of  these  Strauss- 
Durckheim  enumerates  thirty-six ;  they  will  not  be  described 
here. 


THE   MUSCLES. 

I.    THE  MUSCLES  OF   THE  SKIN,     (Fig.  62.) 

M.  cutaneus  maximus  (Fig.  62,  b). — This  is  a  very  large, 
thin  muscle  which  cdvers  almost  the  whole  side  of  the  body. 
It  arises  jfrom  the  outer  surface  of  the  latissiirxus  dorsi  (Fig.  68, 
;;/)  near  its  ventral  end  and  from  the  bicipital  arch  (Fig.  65,  /') 
in  the  axilla;  from  the  linea  alba  for  a  considerable  distance 
(two  or  three  inches)  caudad  of  the  base  of  the  xiphoid  process, 
and  from  the  thorax  over  a  line  joining  the  axilla  and  the  base 
of  the  xiphoid.  Sometimes  a  few  fibres  take  origin  from  the 
fascia  which  covers  the  pectoantibrachialis  on  the  ventral  side 
of  the  arm. 

From  their  origin  the  fibres  diverge.  The  cranial  ones 
curve  about  the  base  of  the  forclimb  and  are  inserted  into  the 
skin  at  or  near  the  middle  line  caudad  of  the  first  thoracic 
vertebra.  The  most  cranial  fibres  of  all  are  inserted  about  one 
to  one  and  a  half  centimeters  from  the  middorsal  line ;  thence 
the  line  of  insertion  approaches  the  middorsal  line  to  reach  it 
at  about  the  eighth  or  ninth  thoracic  vertebra.  The  middle 
fibres  run  parallel  to  the  middorsal  line  in  the  lumbar  and 
sacral  regions  as  far  as  the  root  of  the  tail,  a  small  bundle 
passing  onto  the  dorsal  side  of  the  tail,  another  onto  the  ventral 
side.  The  fibres  of  the  caudal  portion  pass  onto  the  thigh,  the 
ventral  ones  running  in  the  fold  of  skin  which  stretches  from 
thigh  to  abdomen,  and  are  finally  lost  in  the  fascia  along  a  line 
connecting  the  knee  and  the  root  of  the  tail.  A  strong  fascia 
connects  the  adjacent  borders  of  the  cutaneus  and  platysma  and 
lies  over  the  scapular  region. 
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This  muscle  lies  immediately  beneatli  tliu  integument.  It 
covers  the  first  layer  of  body  muscles. 

A-:tion, — Moves  the  skin, 

M.  platysma  (Figs.  62   and  64.  a,  a',  a"). — This  muscle 
forms  a  thin  layer  of  fibres  covering  the  sides  of  the  neck  and 
face,  in  close  relation  with  the  integument.     Several  nnore  or   , 
less  distinct  portions  may  be  distinguished.  I 

(i)  Most  of  the  fibres  (<j)  arise  from  the  middorsal  line,  from 
the  occiput  to  the  first  thoracic  vertebra,   in  a  narrow  fascia 
common  to  the  muscles  of  the  two  sides.     The  most  cranial 
fibres  of  this  region  arise  as  a  small  bundle  from  the  external  ' 
occipital   crest,    beneath   the    levator   auris   longus    (Fig,    63, 

From  this  origin  in  tJie  middle  line  the  fibres  pass  cranio- 
laterad.  The  most  cranial  fibres  curve  about  the  ventral  side 
of  the  ear  and  pass  toward  the  caudal  angle  of  the  eye,  where 
they  unite  with  fibres  of  the  zygomaticus  (Fig.  64,  rf)  or  corru- 
gator  supercilii  lateralis  (Fig.  64,  k).  or  pass  to  the  lower 
eyelid.  Caudad  of  these  the  fibres  cover  the  side  of  the  face 
and  become  lost  among  the  facial  muscles,  some  passing  to  the 
lower  eyelid,  some  to  the  fibrous  pad  which  supports  the 
vibrissa,  some  to  the  angle  of  the  mouth,  some  to  the  lower 
lip.  The  most  ventral  fibres  meet  the  fibres  of  the  opposite 
muscle  just  ventrad  of  the  .symphysis  of  the  mandible. 

The  ventral  free  border  of  the  platysma  is  .separated  on  the 
ventral  side  of  the  neck  from  the  border  of  the  opposite  muscle 
by  a  wedge-shaped  area  having  its  point  at  the  sj'mphysis 
menti.     . 

The  fibres  of  this  portion  of  the  muscle  are  interrupted  by 
an  attachment  to  the  skin,  along  a  line  passing  from  the  base 
of  the  ear  to  about  the  middle  of  the  coracoid  border  of  the 
scapula.  The  dorsal  (d)  and  ventral  {a')  portions  of  the 
muscle,  separated  by  this  line  of  attachment,  are  sometimes 
described  as  separate  muscles  (the  supercervicocutaneus  and 
cervicofacial,  respectively,  of  Strauss-Durckheim). 

(2)  A  band  of  fibres  one  or  two  centimeters  across  {a") 
arises  in  the  fascia  of  the  side 'of  the  neck  just  craniad  of  the 
middle  of  the  coracoid  border  of  the  scapula,  and  passes  caudo- 
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ventrad  toward  the  manubrium,  its'  fibres  crossing  the  fibres  of 
the  first  part  of  the  platysma  at  right  angles.  These  fibres 
become  lost  in  the  fascia  ventrad  of  the  manubrium,  or  pass 
across  the  middle  line  to  intermingle  with  the  corresponding 
fibres  of  the  opposite  side.  This  portion  of  the  platysma  is 
sometimes  absent. 

The  platysma  is  everywhere  subcutaneous,  except  at  its 
dorsocranial  angle,  where  a  small  bundle  of  fibres  is  covered 
by  the  levator  longus  auris.  It  covers  the  deeper  muscles  of 
the  neck  and  head.  Closely  attached  to  its  inner  surface  are 
the  submentalis  and  depressor  conchae,  whose  fibres  bridge 
over  the  ventral  interval  between  the  borders  of  the  platysmas 
of  opposite  sides. 

Action, — Moves  the  skin  of  the  face  and  neck. 

n.    THE  mJSCLES  OF  THE  HEAD. 

A.  Superficial  Muscles. — The  most  superficial  layer 
of  muscles  on  the  face  and  head  is  formed  by  differentiation  of 
the  fibres  of  the  platysma.  The  muscles  thus  formed  are  not 
clearly  distinct  from  each  other;  in  this  region  sets  of  fibres 
differing  in  direction  and  in  origin  or  insertion  receive  separate 
names  even  though  the  different  sets  of  fibres  are  closely  inter- 
woven. 

In  the  quadrangle  on  the  dorsal  surface  of  the  head  enclosed 
between  the  two  eyes  and  the  two  ears,  a  thin  superficial  sheet 
of  fibres  is  found,  in  which  a  number  of  different  sets  may  be 
distinguished  (Fig.  63).  These  have  received  the  following 
names. 

M.  intermedius  scutulorum  (Fig.  63,  a), — This  consists 
of  a  broad  thin  sheet  of  transverse  fibres  between  the  two 
external  cars.  The  fibres  are  attached  at  either  end  to  the 
scutiform  cartilage  ( 1 )  of  the  two  ears,  and  pass  without  inter- 
ruption across  the  middle  line.  At  its  cranial  edge  this  muscle 
is  continuous  with  the  corrugator  supercilii  medialis  (^) ;  at  its 
lateral  edge  with  the  frontoscutularis ;  at  its  caudal  edge  with 
the  levator  auris  longus  [g). 

Relations. — Outer  surface  with  the  integument.     Inner  sur- 
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'  face  witli  the  galea  aponeurotica  (to  which  the  muscle  is  closely 
united),  the  epicranius  muscle  (//)  and  the  temporal  muscle  («). 

Action. — Draws  the   two  ears  dorsad,  toward   the  middle  J 
line. 


fic.  63.— Muscles 
On  the  right  side  are  shown  the  superHcial  muscle.';  on  the  left 
licial  muscles  havt  mostly  been  removed,  expoiiiig  the  deeper  inuscll 
a,  M>  intermedius  scululorum ;  i,  M.  corrugiUor  superc'ilii  medialis;  • 
ocali;  d,  M.  cormgalnr  siipercilii  lateralis;  r,  cranial  end  fibres  of  1 
M.  adductor  amis  su[H:rior:  g.  g',  M.  levalor  >dHs  Ioii|^  {g.  crani 
caudal  portion);  h.  A',  M.  epicranius  [h,  M.  occipitalis;  M'  M.  fronlali 
Venus  auriculx;  t,  H.  auricularis  superior  I  cut  on  the  left  side); 
■uris  brevi«:  m,  M.  abductor  auria  longus;  n,  M.  temporalis;  c.  cu 
froiiloscutularis;  /,  />',  M.  levator  labii  superioris  alteqne  nasi  (/', 
the  moxillBiy  bone) ;  q,  angular  head  of  M.  quadratus  labii  superior 
cartilage;  z,  eilemal  ear;  3,  bones  of  (he  sku)). 

M.  corrugator  supercilii  medialia  {b). — This  consists  of 
a  thin  sheet  of  scattered  fibres  lying  craniad  of  the  last  and 
intermingling  with  it.  The  fibres  take  origin  near  the  middle 
line,    pass    lateratl,    then    curve    craniad,    converging,    to 


side  the  sDiier- 
•s  and  the  bone. 
r.  M.  orbicularis 
'A.  plntyama;  / 
lial  portion;  f, 
is);  I,  M,  Iraos- 
/.  M.  abductor 
It  origin  of  M. 
I  he  origin  from 
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inserted  into  the  whole  extent  of  the  upper  eyelid,  especially- 
near  the  caudal  angle.  Here  the  fibres  unite  with  those  of  the 
orbicularis  oculi  {c). 

This  muscle  is  continuous  caudad  with  the  intermedius 
scutulorum  {a),  craniad  with  the  orbicularis  oculi  (c)\  laterad 
with  the  corrugator  supercilii  lateralis  (d).  Toward  the  medial 
side  the  fibres  lose  themselves  in  a  tendinous  sheet  that  joins 
the  galea  aponeurotica. 

Relations. — Outer  surface  with  the  integument.  Inner  sur- 
face with  the  frontoscutularis  and  the  skull. 

Action. — Raises  the  upper  eyelid. 

M.  orbicularis  oculi  (Fig.  63,  c\  Fig.  64,  s). — This  con- 
sists of  two  thin  bands  of  muscle-fibres  which  lie  one  in  either 
eyelid  parallel  to  its  border  and  unite  at  the  angle  of  the  eye. 

Origin  by  short  tendon-fibres  from  a  tubercle  on  the  surface 
of  the  frontal  process  of  the  maxillary  bone  just  dorsad  of  the 
orbital  end  of  the  lachrymal  canal  and  between  the  two  parts 
of  the  quadratus  labii  superioris  (Fig.  63,'/  and  q). 

The  muscle  splits  into  two  parts  which  pass  into  the  two 
eyelids.  At  the  outer  angle  of  the  eye  the  two  bands  unite 
by  the  intervention  of  tendon-fibres  between  the  muscle-fibre 
bundles  of  the  two. 

Relations. — Outer  surface  with  the  integument.  Inner  sur- 
face with  the  inner  membrane  of  the  eyelid. 

Actiofi. — Closes  the  eye. 

M.  corrugator  supercilii  lateralis  (Fig.  63.  d\  Fig.  64,  /). 

— This  consists  of  a  number  of  scattered  fibres  which  arise  from 
among  the  fibres  of  the  frontoscutularis,  and  from  the  tendon 
lying  just  craniad  of  the  external  opening  of  the  ear,  to  which 
arc  united  also  parts  of  the  zygomaticus  (Fig.  64,  d)  and  sub- 
mentalis  (Fig.  64,  c).  The  fibres  pass  craniad,  converging  so 
as  to  form  a  narrow  band  which  is  inserted  at  the  caudolatcral 
angle  of  the  eye,  where  it  unites  with  the  orbicularis  oculi 
(Fig.  64,  s).  This  muscle  is  continuous  on  the  medial  side 
with  the  corrugator  supercilii  medialis  (Fig.  64,  j)  and  the 
frontoauricularis,  on  the  lateral  side  with  the  platysma. 

Relations. — Outer  surface  with  the  integument.  Inner  sur- 
face with  the  frontal  bone  and  the  frontoscutularis. 


^^^^^  Actic 

^H      time  pul 
V  M.   i 
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Action. — Pulls  the  angle  of  the  eye  caudad;  at  the  same 
time  pull--;  the  external  ear  craniad, 

M.  frontoauricularis. — A  few  of  the  fibres  which  are 
attached  along  the  upper  eyelid  sometimes  pass  dorsocaudad, 
mingled  with  fibres  of  the  corrugatores  supercilii  medialis  and 
lateralis  and  the  froiitoscutularis,  to  the  craniomedial  angle  of 
the  auricular  cartilage,  where  they  unite  with  the  fibres  of  tlie 
adductor  auris  superior.  These  fibres  are  sometimes  distin- 
guished as  the  frontoauricularis  mLsclc. 

M.  levator  auris  longus  (Fig.  63.  ^  and  g').  (Part  of  the 
auricularis  posterior  of  man.) — This  lies  on  the  caudal  half  of 
the  dorsal  surface  of  the  head,  forming  a  laterocaudal  continua- 
tion of  the  intermedius  scutulorum  {a). 

Origin  from  the  middle  line  of  the  neck  dorsad  of  the  atlas, 
and  from  the  sagittal  crest  for  about  one  centimeter  craniad  of 
the  external  occipital  tubercle.  The  fibres  form  a  broad  thin 
sheet  which  passes  craniolaterad  as  far  as  the  caudal  end  of  the 
scutiform  cartilage  (i).  Here  the  muscle  divides;  the  major 
portion  is  attached  to  the  scutiform  cartilage  (1),  its  fibres 
intermingling  with  those  of  the  intermedius  scutulorum  {a). 
The  caudal  portion  of  the  muscle  {g')  passes  onto  the  surface 
of  the  auricle,  extending  one  or  two  centimeters  distad;  here 
it  is  inserted  on  an  oblique  line  which  lies  directly  craniad  of 
the  insertion  of  the  transversus  auricula;  ((), 

The  caudal  portion  of  this  muscle  (g')  having  origin  above 
the  atlas  and  insertion  on  the  auricle,  is  sometimes  considered 
a  separate  muscle,  the  supercervicoauricular  or  cervicoauric- 
ular.  The  cranial  portion  (g)  with  origin  on  the  sagittal  crest 
and  insertion  on  the  scutiform  cartilage  might  be  distinguished 
as  the  occipitoscutularis. 

The  levator  auris  longus  is  continuous  at  it^  cranial  end 
medially  with  M.  epicranius  (A) ;  laterally  with  M.  intermedius 
scutulorum  (a). 

Relaiions. — Outer  surface  with  the  integument.  Inner 
surface  with  the  temporal  muscle  («),  the  auricularis  superior 
{k),  the  abductor  longus  auris  (/«},  a  narrow  strand  of  the 
platysma,  and  the  clavotrapezius. 

Action. — Pulls  the  external  car  dorsocaudad. 
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The  four  following  muscles  lie  partly  or  entirely  beneath 
those  already  described ;  they  are  doubtless  formed  as  differen- 
tiations of  the  inner  layers  of  the  platysma. 

M.  auricularis  superior  (or  attollens  auris)  (Fig.  63,  k). — 
This  muscle  forms  a  band  about  one  centimeter  broad  lying 
just  beneath  the  levator  longus  (^). 

Origin  on  the  sagittal  crest  for  about  one  centimeter  craniad 
of  the  interparietal  bone.  The  muscle  passes  laterad  onto  the 
surface  of  the  auricle  and  is  inserted  into  the  auricular  cartilage 
a  little  caudad  of  the  middle  of  its  convex  surface.  At  its 
lateral  end  the  cranial  margin  is  closely  united  to  the  under 
surface  of  the  levator  auris  longus  {g). 

Relations, — Outer  surface  at  the  medial  end  with  the  epi- 
cranius  (//),  the  abductor  auris  longus  (;//),  and  levator  auris 
longus  (^);  at  the  lateral  end  with  the  skin.  Inner  surface 
with  the  temporal  muscle  (;/)  and  the  auricular  cartilage. 

Action. — Pulls  the  external  ear  dorsad. 

M.  abductor  auris  longus  (Fig.  63,  m\  Fig.  64,  q).  (Part 
of  the  auricularis  posterior  of  man.) 

Origin  on  the  sagittal  crest  dorsad  of  the  interparietal  bone, 
caudad  of  that  of  the  auricularis  superior  (^),  which  it  partly 
covers. 

The  muscle  passes  laterad  as  a  flat  band  8  to  10  millimeters 
wide  over  the  caudal  surface  of  the  concha  of  the  ear,  and  is 
inserted  (Fig.  64,  q)  on  the  lateral  surface  of  the  eminentia 
conchje,  caudad  of  the  antitragus. 

Relations. — Outer  surface  with  the  levator  auris  longus  (^) 
and  the  integument.  Inner  surface  with  the  auricularis  superior 
(Xr),  the  abductor  auris  brevis  (/).  and  the  concha. 

Action. — Pulls  the  external  ear  caudad. 

M.  abductor  auris  brevis  (Fig.  63,  /). 

Origin  by  a  tendon  from  the  lambdoidal  crest  for  one  or 
two  centimeters  laterad  of  the  middle. 

The  muscle  passes  lateroventrad  lying  beneath  the  abductor 
longus  (;//)  as  a  flat  band  6  to  8  millimeters  wide  which  is 
inserted  into  the  medial  surface  of  the  most  proximal  portion 
of  the  concha,  just  distad  of  its  junction  with  the  cartilaginous 
auditory  meatus. 
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Relations. — Outer  surface  with  the  abductor  longus  {tn),  a  i 
small  strand  of  the  platysma  and  the  concha.      Inner  surface 
with  the  temporal  muscle  {it).  \ 

Action. — Pulls  the  concha  caudad. 

M.  epicranius  (or  occipitofrontalis)  (Fig.  63,  h  and  /('). 

Origin  on  the  sagittal  crest  or  suture,  just  craniad  of  the 
origin  of  the  levator  longus  auris,  to  the  inner  surface  of  which 
this  muscle  is  closely  united.  From  the  origin  the  fibres  pass 
craniad  forming  a  band  {h)  about  8  or  10  millimeters  in  width, 
the  two  muscles  lying  close  to  one  another  and  partly  united 
in  the  middle  line.  About  two  centimeters  craniad  of  their 
origin  the  fibres  o!  both  muscles  end  in  a  tendinous  sJieet,  the 
galea  aponeurotica,  which  covers  the  surface  of  the  skull  in  the 
region  between  the  cars  and  eyes,  and  is  formed  by  the  inner 
surface  of  the  intermedius  scutulorum  {a)  and  other  muscles  of 
this  region.  The  galea  aponeurotica  passes  craniad  onto  the 
surface  of  the  nose,  where  it  gives  origin  again  to  a  thin  sheet 
of  muscle-fibres  (A')  which  are  inserted  into  the  integument 
near  the  cranial  ends  of  the  nasal  bones. 

M.  epicranius  is  thus  formed  of  two  muscular  portions 
(A  and  h'),  connected  by  a  long  tendinous  sheet.  The  caudal 
portion  is  frequently  distinguished  as  the  occipital  muscle 
(M.  occipitalis,  h),  the  cranial  portion,  on  the  nose,  as  the 
frontal  muscle  (M.  frontalis,  h'). 

Rtiittinns. — Outer  surface  of  the  occipitalis  (h)  with  the 
intermedius  scutulorum  (<?),  the  levator  auris  longus  {g).  and 
the  integument;  inner  surface  with  the  auricularis  superior  (//), 
the  abductor  auris  longus.  and  the  bone.  Outer  surface  of 
the  frontalis  (//')  with  the  integument;  inner  surface  with  the 
bones  of  the  skull. 

Action. — Moves  the  integument  of  the  dorsal  surface  of  the 
head  and  of  the  nose. 

Vcntrad  of  the  external  car  the  following  three  differen- 
tiated portions  of  the  platysma  maybe  distinguished. 

M.  zygomaticua  (major)  (Fig.  64.  d). — A  slender  band 
connecting  tJie  angle  of  the  mouth  with  the  scutiform  cartilage 
of  the  ear. 

At  the  angle  of  the  mouth  the  fibres  arise  from  among  those 
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of  the  orbicularis  oris  ((),  from  both  the  upper  and  the  loweca 
lip.  They  pass  thence  dorsocaudad  across  the  zyg^omatic  arch  ^ 
as  a  band    8  or   lo  millimeters  wide  which  is  attached  to  a 


Fig.  64. — Superficial 


ON  THK  Lateral  Surface  of  thb  Head 

AND   NbCK. 

a,  a',  n",  M.  plolysma;  i,  M.  dcpresimr  concha;  f,  M.  submcnialii;  li,  M.  tygp- 
niBticus  {6,  e,  and  liWe  beneath  ihe  plalysma  and  are  seen  ibrough  il);  e,  M.  ifgo- 
matinu  minor;  /',  M,  caninus;  /,  g,  (larta  of  M.  qundratus  Jabii  superioris  {/, 
angular  head;  g.  M  levator  labii  superioris  als^ue  nasi);  i,  M.  mynifomiii;  t,  M. 
ortricularis  oris;  /.  M.  comigator  supercilii  Tnediells;  i,  M.  corrugalor  supercUii 
laleraJis;  /,  M.  adductor  auttv  supenor;  fn,  M.  helicia;  n,  M.  anlilTBgicus;  c,  M. 
adductor  auris  inferior;  fi.  Wi  conchseus  extemus;  f,  M.  abductor  auris  loogus;  r, 
parts  of  M.  nuricularis  cMemUft;  >.  M.  nrhicu[ari<i  oculi. 

tendinous  aponeurosis  lying  just  craniad  of  the  external  opening 
of  the  ear.  To  this  aponeurosis  are  attached  also,  wholly  or 
partly,  the  corrugator  supercihi  lateralis  (i')  and  the  siibmenta- 
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lis  (r).  The  aponeurosis  is  united  with  the  caudoventral  angle 
of  the  scutiform  cartilage  and  with  the  ventral  edge  of  the 
cranial  margin  of  the  auricular  cartilage. 

This  muscle  is  united  at  its  cranial  end  with  the  orbicularis 
oris  (/ ) ;  throughout  its  length  more  or  less  with  the  platysma 
(rt,  a)\  at  its  caudodorsal  end  with  the  corrugator  supercilii 
lateralis  {k)  on  its  medial  side,  and  with  the  submentalis  (c)  on 
its  lateral  side. 

Relations. — Outer  surface  with  the  integument  and  the 
platysma  {a).  Inner  surface  with  the  masscter,  temporal, 
frontoscutularis,  and  adductor  auris  inferior  [a). 

Actiou. — Draws  the  angle  of  the  mouth  dorsocaudad;  the 
external  ear  ventrocraniad. 

M.  submentalis  (Fig.  64,  c). — A  flat  band,  similar  to  the 
last,  and  closely  connected  for  some  distance  to  its  caudal 
border. 

It  arises  as  scattered  fibres  near  the  ventral  middle  line  at 
about  the  level  of  the  larynx,  the  fibres  of  the  opposite  muscles 
crossing  the  middle  line  and  intermingling.  The  fibres  pass 
dorsad,  converging  so  as  to  form  a  narrower  band,  which 
unites  dorsad  with  the  zygomaticus  (^/),  to  be  inserted  with  it 
into  the  tendinous  aponeurosis  above  described. 

Relations. — Outer  surface  with  the  integument  and  pla- 
tysma {a').  Inner  surface  with  the  muscles  of  the  hyoid,  the 
digastricus,  the  parotid  gland,  the  masseter,  the  zygomatic  arch 
and  the  temporal  muscle. 

Action. — Draws  the  external  ear  ventrad. 

M.  depressor  conchae  (Fig.  64,  /;). — A  thin  band  of  fibres, 
caudad  of  the  last  and  parallel  with  it.  The  muscle  arises  as 
scattered  fibres  on  the  ventral  surface  of  the  neck,  one  or 
two  centimeters  craniad  of  the  manubrium,  the  fibres  of  the 
muscles  of  opposite  sides  crossing  the  middle  line  and  inter- 
digitating.  They  pass  dorsad,  gathering  together  to  form  a 
narrow  band  which  is  inserted  into  the  summit  of  the  antitragus. 

Relations. — Outer  surface  with  the  skin  at  the  ventral  end, 
and  with  the  platysma  (a)  further  dorsad.  Inner  surface  with 
the  deep  muscles  of  the  neck  and  with  the  parotid  gland. 

Action. — Draws  the  external  ear  ventrad. 
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Lying  deeper   than   the    muscles  thus  far  described,   but 
closely  connected  with  a  number  of  them,  are  the  following: 
M.  frontoscutularis. 

Origin  (Fig.  63,  o)  on  the  frontal  bone,  along  the  supra- 
orbital margin,  from  the  craniomedial  angle  of  the  eye  caudad 
to  the  zygomatic  process  of  the  frontal. 

The  fibres  form  a  large  muscle  which  passes  dorsocaudad 
to  the  scutiform  cartilage  and  is  mostly  attached  along  its 
ventrolateral  border.  Some  of  the  outer  fibres,  however,  pass 
distad  of  the  scutiform  cartilage  toward  the  cartilage  of  the  ear, 
thus  joining  the  adductor  auris  superior  (/). 

The  outer  surface  of  this  muscle  is  closely  connected  with 
fibres  of  the  intermedius  scutulorum  (^),  the  corrugatores 
supercilii  medialis  (b)  and  lateralis  (d)y  and  the  frontoauricu- 
laris,  when  this  exists.  The  outer  surface  is  covered  near  the 
origin  by  the  orbicularis  oculi  (r),  farther  dorsad  by  the  muscles 
just  mentioned  and  the  integument.  The  inner  surface  is  in 
relation  with  the  frontal  bone  and  the  adductor  auris  inferior 
(Fig.  64,  o\ 

Action, — Pulls  the  ear  craniad. 

M.  adductor  auris  inferior.  (Fig.  64,  o.)  (Part  of  the 
auricularis  anterior  of  man.) — A  small  muscle  lying  beneath 
the  frontoscutularis. 

Origin  on  the  ligament  which  connects  the  zygomatic 
process  of  the  frontal  with  the  frontal  process  of  the  malar. 
The  fibres  form  a  thin  band  about  7  millimeters  wide  which 
passes  craniad,  closely  united  to  the  inner  surface  of  the  fronto- 
scutularis. At  the  caudal  edge  of  the  zygomaticus  {d)  the 
muscle  is  interrupted  by  a  short  tendinous  interval ;  the  fibres 
then  continue  to  their  insertion  on  the  tip  of  the  antitragus. 

Relations. — Outer  surface  with  the  frontoscutularis,  the 
zygomaticus  {d),  and  the  integument.  Inner  surface  with  the 
temporal  muscle  and  M.  antitragicus  (;/). 

Action. — Pulls  the  ear  craniodorsad. 

The  remainder  of  the  muscles  of  the  ear.  which,  with  the 
exception  of  the  tragicus  lateralis,  merely  interconnect  the 
cartilages  of  the  external  ear  or  parts  of  these  cartilages,  are 


described   in   connection 
Organ. 
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;th    the    account    of  the    Auditory   \ 


Owing  to  the   presence  of  the  fibrous  pad   to  which  the  j 
whiskers  are  attached,  the  facial  muscles  between  the  eye  and  [ 

the   mouth   differ  in  the  cat  in   some   respects  from  those   of  \ 
related  animals.     This  fibrous  pad  interrupts  tlic  muscles,  fre- 
quently breaking  muscles  which  are  elsewhere  single  into  two. 

M.    zygomaticus    minor,  or  malarrs   (Fig.    64.   e). — This   1 
muscle  is  not  always  present ;  v.  hen  it  exists  it  forma  a  very  thin 
flat   band  of  fibres   passing  from  the  ventral   side  of  the  eye 
toward  the  angle  of  the  mouth. 

Origin  among  the  fibres  of  the  orbicularis  oculi  (j)  in  the  ' 
lower  eyelid.  The  fibres  pass  ventrad;  the  insertion  varies. 
In  some  specimens  the  insertion  is  among  the  fibres  of  the 
orbicularis  oris  (/),  at  the  angle  of  the  mouth,  beneath  the 
zygomaticus  (d).  In  other  cases  this  muscle  is  said  to  be 
in.serted  into  the  pad  on  which  the  whiskers  rest. 

Relations. — Outer  surface  with  the  integtment  and  near 
insertion  with  the  zygomaticus   major  {d).      Inner  surface  with 
the  malar  bone  and  the  masseter  muscle. 

Action. — Pulls  the  angle  of  the  mouth  (or  the  whiskers) 
dorsad. 

M.  orbicularis  oris  (Fig.  64,  /). — This  forms  a  very  thin  '< 
layer  of  subcutaneous  concentric  fibres  which  surround  the 
mouth,  that  of  the  upper  tip  being  thicker  than  that  of  the 
lower  lip.  The  part  of  the  muscle  in  the  lower  lip  has  its 
fibres  intermingled  with  those  of  the  pjatysma  {a').  In  the 
median  line  the  fibres  of  the  upper  lip  are  interrupted  bj'  a 
raphe,  and  caudad  of  this  are  intermingled  with  those  of  the 
caninus. 

M.  qaadratus  labii  stiperioris  (Fig.  63.  p  and  q;  Fig.  64. 
/and^'-). — This  is  a  complex:  of  muscle-fibres  attached  chiefly 
to  the  fibrous  pad  on  which  the  whiskers  rest.  In  it  two  parts 
can  be  distinguished  more  or  less  completely. 

(i>  M.  levator  labii  superioris  alseque  nasi  {Fig.  63,  /; 
Fig.  64.  g)  on  the  sides  of  the  nose.  This  arises  [a)  as  a  con- 
tinuation of  the   frontal  portion  of  the  epicranius,  and  {l?)  in  a 
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small  bundle  (Fig.  63,  /')  from  near  the  dorsal  end  of  the 
frontal  process  of  the  maxillary  bone,  in  common  with  the 
next.  The  two  slips  thus  formed  unite  craniad  and  are  inserted 
partly  into  the  integument  on  the  outer  side  of  the  wing  of  the 
nose,  partly  into  the  skin  of  the  upper  lip,  lateroventrad  of  the 
nose,  and  partly  into  the  pad  on  which  the  whiskers  are  located, 
in  connection  with  the  next. 

(2)  The  angular  head  (caput  angulare),  or  levator  labii 
superioris  proprius  (Fig.  63,  ^;  Fig.  64,  /)  is  much  larger 
than  the  last.  It  takes  origin  from  a  small  tubercle  at  the 
cranial  border  of  the  orbit,  close  to  the  origin  of  the  orbicularis 
oculi.  The  fibres  diverge  from  their  origin  to  their  insertion 
among  the  whiskers  and  in  the  fibrous  pad  on  which  the 
whiskers  rest. 

Action, — Erects  the  whiskers  and  raises  the  upper  lip. 

M.  caninus  or  levator  anguli  oris  (Fig.  64,  /'). 

Origin  in  a  depression  on  the  lateral  surface  of  the  maxil- 
lary bone,  just  craniad  of  the  last  premolar  tooth.  The  fibres 
pass  craniad,  diverging,  toward  the  whiskers,  and  have  their 
insertion  into  the  pad  of  tissue  on  which  the  whiskers  rest. 

Action, — Retracts  the  whiskers  and  raises  the  upper  lip. 

M.  buccinator. — A  thin  muscle  against  the  mucous  mem- 
brane of  the  upper  lip,  partly  united  with  the  orbicularis  oris 
and  lying  beneath  M.  caninus. 

Origin  on  the  outer  surface  of  the  superior  maxillary  bone 
in  the  depression  between  the  infraorbital  foramen  and  the  first 
premolar  tooth.  The  fibres  pass  ventrad,  diverging,  and 
mingle  with  those  of  the  deep  part  of  the  orbicularis  oris. 

Relations, — Outer  surface  with  the  caninus  and  with  the 
orbicularis  oris.  Inner  surface  with  the  mucous  membrane  of 
the  upper  lip. 

Action. — Raises  the  upper  lip. 

M.  mjrrtiformis  (probably  corresponds  to  a  part  of  the 
human  M.  nasalis)  (Fig.  64,  //). — A  thin  sheet  of  muscle-fibres 
lying  craniad  of  the  levator  labii  superioris  alaL»que  nasi  and 
passing  from  the  whiskers  to  the  nose  and  upper  lip.  It  is  dis- 
tmguishable  from  the  alaeque  nasi  by  the  direction  of  the 
fibres. 
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Origin  Trom  the  pad  upon  which  the  whiskers  rest.  The 
fibres  di\'erge  and  have  their 

Insertion  upon  the  wing  of  the  nose  and  into  the  skin  of  the   I 
upper  lip  near  the  median  line. 

Action. — Dilator  of  the  nares  and  elevator  of  the  upper  lip.    ( 

M.  *'moustachier "  (Str.-D.)  (probably  corresponds  to 
one  of  the  Mm.  iiicisjvi), — It  lies  on  the  upper  lip  near  the 
median  line. 

Origin  from  the  outer  surface  of  the  premaxilla  near  the 
suture  alony  the  ventral  border  of  the  narial  opening.  The 
fibres  diverge  and  pass  caudad  into  the  upper  lip  within  tiie 
superficial  fibres  of  the  orbicularis  oris. 

Insertion. — The  skin  of  the  upper  lip  just  craniad  of  the 
whiskers.  Some  of  the  fibres  pass  into  the  pad  on  which  the 
whiskers  rest. 

Action. — It  carries  the  lip  craniad. 

M.  guadratus  labii  infehoris. — A  thin  flat  band  extending 
almost  the  length  of  the  lower  lip. 

Origin  from  the  alveolar  border  of  the  mandible,  between 
the  molar  tooth  and  the  canine.  The  fibres  pass  dorsad  into 
the  lower  lip,  where  they  intermingle  with  those  of  the  orbi- 
cularis oris,     The  muscle  is  perhaps  not  constant. 

Action.- — ^Depressor  of  the  lower  lip. 

Sometimes  a  few  fibres  arising  from  the  cranial  portion  of  ] 
the  alveolar  border  of  the  mandibula  pass  mediad.  seeming  to 
join  corresponding  fibres  from  the  opposite  side.     Such  fibres 
would  constitute  a  M.  transversus  menti. 

B.    Dehi'  Muscles  of  the  Head, 
ia)  Muscles  of  Mastication. 

M.  digastricus  {Fig.  65,  b). — The  digastric  is  a  thick  pris- 
matic muscle  lying  mediad  of  the  angle  of  the  lower  jaw,  con- 
necting it  with  the  base  of  the  skull. 

Origin  by  fleshy  fibres  from  the  outer  surface  of  the  jugular 
process  of  the  occipital  bone,  and  by  a  thin  tendon  from  the 
tip  of  the  mastoid  process  and  from  the  ridge  between  the 
itiastoid  and  the  jugular  processes.  The  muscle  passes  craniad, 
becoming  at  the  same  time  broader  and  more  voluminous. 


i 
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Insertion, — The  ventral  border  of  the  mandible  craniad  of 
the  caudal   border  of  the  molar  tooth.      The   insertion    area 
extends  slightly  onto  both  surfaces  of  the  bone  and  is  triangular, 
with  its  apex  craniad. 

Relations, — Outer  (ventral)  surface  with  the  following, 
beginning  at  the  caudal  end:  the  rectus  capitis  lateralis,  the 
cleidomastoid  (//),  the  iSubmaxillary  gland  (2),  the  stylohyoid 
(^),  a  large  lymph-gland  (a),  and  the  integument.  Inner 
(dorsal)  surface  with  the  jugulohyoid,  the  tympanic  bulla,  the 
masseter  (^),  the  hyoglossus,  and  the  mylohyoid  {c). 

Action. — Depressor  of  the  lower  jaw. 

M.  masseter  (Figs.  65  and  66,  a), — The  masseter  forms 
the  projecting  mass  so  prominent  in  the  cat  behind  and  below 
the  eye.  Its  outer  surface  is  covered  by  a  strong  aponeurosis. 
The  muscle  is  divided  into  three  layers  which  are  distinct  as 
to  origin,  insertion,  and  direction  of  fibres,  but  which  are 
otherwise  not  distinct. 

The  superficial  layer  takes 

Origin  by  the  superficial  aponeurosis  from  the  ridge  which 
runs  lengthwise  of  the  outer  surface  of  the  nialar  bone,  and  by 
fleshy  fibres  from  the  surface  of  the  malar  bone  ventrad  of  this 
ridge.      The  fibres  pass  obliquely  caudad  to  their  insertion. 

Insertion. — ^The  caudal  half  of  the  lateral  margin  of  the 
ventral  border  of  the  mandible,  by  a  sheet  of  fascia  which  lies 
on  the  inner  surface  of  the  muscle.  The  superficial  fibres  curve 
ventrad  of  the  mandible  and  are  inserted  into  a  tendinous  inter- 
section between  this  muscle  and  the  internal  pterygoid  (Fig. 
66,  c). 

The  middle  layer   takes 

Origin  from  the  ventral  border  of  the  malar  bone,  from 
opposite  the  molar  tooth  to  within  three  millimeters  of  the 
mandibular  fossa.     The  fibres  pass  ventrad  and  have  their 

Insertion  into  the  mandible  at  the  ventral  border  of  the 
external  coronoid  fossa  by  means  of  the  aponeurosis  which 
covers  the  inner  surface  of  the  muscle. 

The  deep  layer  takes 

Origin  by  a  strong  tendon  from  the  ventral  border  of  the 
zygoma  just  craniad  of  the  mandibular  fossa.      The  fibres  pass  \ 

cranioventrad,  diverge  and  have  their 
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\s  beneath  (he  skin  and  skin- muscles; 

in  the  head  regioD. 

.  sly lohfiiideus ;  <■,  M.  sieniDhyoideui 


Fie.  65.— MrscLEs  on  ti 

Head. 
'ITi*  left  side  shows  ihe  first  layer  ofmusdli 
Ihe  right  side  shows  the  second  layer,  except 
*,  M.  digHtricus;  e,  M.  mylohyoideus;  rf.  M,     ,      _ 

/,  M,  thjrreobyudeus:  e.  M.  siemomasioideus;  g",  M.  stemolbyreoideus;  A,  M,' 
cicidomasloideus;  i,  M.  levBlor  scapula:  ventralis;  /.  M.  clavotrapMiiis ;  i,  M.  clavo- 
brachians;  /,  M.  pedoralis  major;  m,  M.  pectoantlbracbialis;  n,  |)Brt  ofM.  scitlenui; 
B.  M  pcctoralis  minur;  /,  M.  nipliiUumeralis;  g,  M.  latiuimui  dorsi;  r,  M.  ejii- 
trrichtenrit;  f.  caput  ionguin  ofM.  triceps  brachii;  /.  M.  biceps  brschii;  '',  bicipital 
arch;  u,  M.  acrinniodclloiileus;  f,  M.  bracbialis.  1,  pamlid  gland;  a,  snbmaxillarj 
gland;  3,  lympbotic  glands:  4.  exlerriBl  ear;  s.eiiernal  jugular  vein;  6,  manubrii 
>.   fi.u  .~k.  m  —— ""  carotid  anety;  9,  molar  gland. 
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Insertiofi  into  the  external  coronoid  fossa. 

Relations. — Outer  surface  with  the  following,  beginning  at 
the  caudal  border:  the  external  ear,  the  parotid  gland  (Fig. 
65,  1),  the  platysma,  the  submentalis,  the  zygomaticus  (major), 
the  zygomaticus  minor.  Ventral  border  with  a  lymph  gland 
caudad  of  the  angle  of  the  mouth  (Fig.  65,  s),  and  the  digastric 
muscle  {b).     Inner  surface  with  the  bones. 

Action. — A  very  powerful  elevator  of  the  lower  jaw. 

M.  temporalis  (Fig.  63,  ;/). — The  temporal  muscle  is  the 
great  mass  taking  origin  from  the  temporal  fossa  and  having 
its  insertion  on  both  surfaces  and  both  borders  of  the  coronoid 
process  of  the  mandible.  It  may  be  divided  into  two  layers, 
deep  and  superficial. 

The  superficial  layer.  The  temporal  fascia  stretches  over 
the  temporal  fossa,  being  attached  to  its  borders;  that  is,  to  the 
sagittal  and  lambdoidal  crests,  to  the  curved  ridge  which  con- 
nects the  sagittal  crest  with  the  zygomatic  process  of  the  frontal 
bone,  to  the  caudal  border  of  this  process,  to  the  caudal  border 
of  the  malar  bone,  to  the  caudal  border  of  the  ligament  con- 
necting the  malar  bone  and  the  zygomatic  process  of  the 
frontal,  and  to  the  dorsal  border  of  the  zygomatic  process  of 
the  temporal  bone  and  its  dorsal  root.  The  craniolateral  part 
of  this  fascia  is  much  stronger  than  the  remainder. 

The  muscle-fibres  take  origin  from  the  strong  craniolateral 
part  of  the  inner  surface  of  the  temporal  fascia,  from  the  groove 
on  the  temporal  bone  dorsad  of  the  dorsal  root  of  its  zygomatic 
process,  from  the  whole  inner  surface  of  this  process  and  of  the 
zygomatic  process  of  the  malar  bone,  and  sometimes  also  from 
that  part  of  the  frontal  bone  which  lies  within  the  temporal 
fossa. 

Insertion. — The  outer  surface  of  the  coronoid  process  of  the 
mandible  dorsad  of  the  coronoid  fossa,  and  both  borders  of  the 
coronoid  process.  The  cranial  fibres  may  be  inserted  craniad 
of  the  coronoid  process  onto  the  aponeurosis  covering  the  deep 
portion  of  the  muscle.  The  caudal  part  of  this  portion  is  more 
or  less  distinct  and  is  sometimes  described  as  a  separate  head. 

The  deep  portion. 

Origin  by  fleshy  fibres  from  the  whole  surface  of  the  tem- 
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poral  fossa,  except  in  cases  where  the  cranial  part  of  the  fossa, 
is  occupied  by  the  superficial  portion.  The  fibres  converge 
toward  the  coronoid  process,  and  the  ventral  third  of  the  outer 
surface  is  covered  by  strong  fascia. 

Insertion. ~'V\ic  whole  inner  surface  of  tlie  coronoid  process 
of  the  mandible. 

Relations. — Outer  surface  with  the  external  ear,  the  ear- 
muscles  (Fig.  63),  the  epicranius  (Fig.  63,  h),  the  corrugatores 
supercilii  lateralis  {(/)  and  medialis  (Ji).  Inner  surface  with 
the  skull,  the  pterygoideus  extemus  (Fig.  66,  b),  and  the  struc- 
tures within  the  orbit. 

Action. — Elevator  of  the  lower  jaw. 

M.  pterygoideus  externus  (Fig.  66,  (*).— This  lies  on  the 
medial  side  of  the  mandible,  ventrad  of  the  ventral  portion  t 
the  temporal. 

Origin. — The  external  pterygoid  fossa  (Fig.  40,  k),  which 
lies  on  the  lateral  surface  of  the  perpendicular  plate  of  the  pala- 
tme  bone,  and  on  the  surface  of  the  pterygoid  process  of  the 
sphenoid  bone  dorsad  of  the  internal  pterygoid  fossa.  The 
fossa  extends  from  the  foramen  rotundum  to  the  sphenopala- 
tine foramen.  The  muscle  passes  with  parallel  fibres  laterad, 
ventrad,  and  caudad  and  has  its 

histrtion  by  a  strong  flat  tendon  into  the  medial  surface  of 
the  mandible  near  its  ventral  border  between  the  opening  of 
the  mandibular  canal  and  the  base  of  the  angular  process. 

Relations. — Ventral  surface  with  the  masseter  (rt),  t 
digastric,  and  the  soft  palate  with  its  muscles.  Dorsal  surface 
with  the  temporal,  and  near  its  origin  with  the  muscles  of  the 
eye,  and  other  structures  in  the  orbit. 

Action. — Elevator  of  the  lower  jaw. 

M.  pterygoideus  internus  (Fig.  66,  c). — This  lies  caudad 
of  the  pterygoideus  externus,  nearly  parallel  to  it.  and  is  con- 
nected with  it  at  its  lateral  end. 

Origin  from  the  whole  surface  of  the  internal  pterygoid 
fossa  (Fig.  40,  s). 

Insertion  by  fleshy  fibres  into  the  ventral  surface  of  the 
external  pterygoid  and  its  tendon,  into  the  medial  surface  of 
the  angular  process  of  the  mandible  and  caudad  of  the  angular 
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process  for  about  one  centimeter  into  a  fascia  common  to  it  am 
the  masseter  muscle,  and  into  the  stylomandibular  ligament. 
Relations. — Ventral  surface  with  the  styloglossus  and  th^ 


Fig.   66.— Ubliijuelv  Ve: 


The  longue  and  olhcr  slructures  fonning  Ihe  floor  of  ihe  moulh  have  been  re- 
moved, showing  Ihc  niof  of  ihc  moulh.  On  the  right  side  the  mosselet  and  pleiy- 
goideus  intetnus  have  been  removed,  a,  n',  M.  masseter;  t,  M.  [jlerygoideas  ex- 
temua;  e,  M.  pleiy^ideua  interaus;  </,  •/',  M.  tensor  veli  palaliiii;  ^,  /,  M.  levator 
veli  palatial;  /,  M,  constrictor  pharyngis  superior.  I>  aponeurosis  of  the  velum 
palatinnm;  2,  ridges  formed  by  the  palatines  and  pterygoid  portions  of  the  spheniud; 
3,  homular  processei:  4.  free  caudal  border  of  the  velum  palalinum;  5,  bulla  tym- 

soft  palate.      Dorsal  surface  with  the    bulla  tynipani  (a)  and 
base    of  the   skull.      Cranial    surface    with    the    pterygoideus 
externus  (d),  with  which  it  is  partly  united. 
Action. — Assists  the  pterygoideus  externus. 

(6)  Miiscics  pf  the  Hyotd  Bmte. 
M.    Stylohyoideua    (Fig.    65,    d\ — The   stylohyoid    is    a 
ribbon-like  muscle  about  three  millimeters  wide.      It  lies  on 
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the  superficial  surface  of  the  digastric,  caudad  and  ventrad  of 
the  angle  of  the  jaw. 

Origin  by  fleshy  fibres  from  the  outer  surface  of  the  stylohyal 
bone  near  its  middle.  The  muscle  curves  over  the  outer  sur- 
face of  the  digastric  {b),  and  ends  about  one  centimeter  from 
the  middle  line  in  a  slender  flat  tendon. 

Insertion  into  the  middle  of  the  ventral  surface  of  the  body 
of  the  hyoid  bone.  Some  of  the  fibres  of  the  mylohyoid  {c)  are 
inserted  into  its  tendon. 

Relations. — Outer  surface  with  the  submaxillary  gland  (2) 
and  the  submentalis  muscle.  Inner  surface  with  the  digastric  (b), 
the  hyoglossus  (I'^ig.  6"/^  //),  and  the  geniohyoid  (Fig.  6j,  g). 

Action, — Raises  the  hyoid. 

M.  geniohyoideus  (Fig.  67,  g). — The  geniohyoid  is  a  long 
slender  muscle  which  lies  next  to  the  median  line  between  the 
symphysis  menti  and  the  hyoid  bone»  closely  applied  to  its 
fellow  of  the  opposite  side  and  within  (dorsad  of)  the  mylohyoid 
(Fig.  65,  r). 

Origin  from  the  ventral  half  of  the  inner  surface  of  the 
mandibula  for  about  one  millimeter  from  the  symphysis. 

Insertion  by  muscle-fibres  into  the  lateral  half  of  the  ventral 
surface  of  the  body  of  the  hyoid  bone. 

Relations. — Outer  (ventral)  surface  with  the  stylohyoid 
(Fig.  65,  d)  and  the  mylohyoid  (Fig.  65,  r);  medial  border  with 
the  muscle  of  the  opposite  side.  Lateral  border  with  the 
hyoglossus  (Fig.  ^J,  li)  and  genioglossus  (Fig.  ^J^  /).  Inner 
(dorsal)  surface  with  the  genioglossus. 

Action. — Draws  the  hyoid  forward. 

M,  jugulohyoideus  (P'ig.  ^-j,  b). — The  jugulohyoid  is  a 
small  flat  quadrangular  muscle  covering  the  outer  part  of  the 
ventral  surface  of  the  tympanic  bulla. 

Origin  from  the  ventral  border  of  the  jugular  process. 

Insertion  into  the  caudal  side  of  the  cartilaginous  part  of  the 
stylohyoid  opposite  the  origin  of  the  styloglossus. 

Relations. — Ventral  surface  with  the  digastric.  Dorsal  sur- 
face with  the  tympanic  bulla  (a). 

Action. — Draws  the  hyoid  backward  and  thus  gives  a  firmer 
surface  of  origin  for  the  styloglossus. 
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H.  mylohyoideus  (Fig.  65,  r).— The  mylohyoid  is  a  large  ■ 
thin  muscle  seen  after  the  reflection  of  the  digastric,  filling  with 
its  fellow  of  the  opposite  side  the  whole  angle  between  the  rami 
of  the  lower  Jaw.     Its  fibres  arc  transverse. 

Origin  from  the  middle  of  the  medial  surface  of  tlic  body 


Fig,  67.— Ml 511. hs  of  Tdmhf,.  Ilvoin  Ront..  anti  riiARVNX. 
a.  M.  irogicus  latBralis;  i.  M.  jupilohyniiicus ;  e,  M,  pleryBoideiii  extemus;  i/. 
partially  cut  nurface  of  M.  pleiygoideus  iiilcmus;  <■,  M.  styloglossus;  /,  M.  EKnio- 
fflossus;  g.  M.  geniohyoiileus ;  i,  M.  Iiyi^lossus;  /,  M.  glossopharyngeus ;  /'.  M. 
cmslrictor  |>hnryiif:i<(  mcilius;  t,  M.  ciinslrklnr  plinr]-n|>is  inferinr:  /,  M.  sly\a- 
phnrynjieus:  m,  M.  slemohyouleus  (culj;  H,  M.  iTictithyreoideus;  e.  M.  s-tL'mo- 
t1i\Te<ii(lcus  (cut);  p.  M,  Ihyreohyoicleuh.  I.  iiiaiiilible;  l',  anyular  [iiocess  <if 
mandililc;,  2.  Myl'imanililiul.ir'liKament:  3.  bulla  lym|uini;  4,  trachea;  5.  ii-H>plia|;us; 
6.  Iliyroiil  );lanil;  7,  L-^tlimus  of  tlic  thyroid  gland. 

of  the  mandible  between  the  caudal  opening  of  the  mandibular 
canal  and  tJie  symphysis  of  the  jaw. 

Inscrtum  vi-itli  the  opposite  muscle  into  a  median  raphe 
which  extends  from  the  symphysis  of  the  jaw  to  the  hyoid  bone 
and  is  closely  united  tn  the  external  surface  of  the  geniohyoid. 
Some  of  the  fibres  gain  insertion  into  the  body  of  the  hyoid 
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bone  through  their  insertion  into  the  tendon  of  the  stylo- 
hyoid (d). 

Relations. — Outer  surface  with  the  submentaHs  (Fig.  64,  c) 
and  the  digastric  (Fig.  65,  b).  Lateral  edge  with  the  masseter 
{a),  the  digastric  (^),  and  the  mandibula.  Caudal  border  with 
the  stylohyoid  [d).  Inner  (dorsal)  surface  with  the  geniohyoid 
(Fig.  6^,  g)y  the  hyoglossus  (Fig.  67,  A),  and  the  genioglossus 
(Fig.  67.  /). 

Action, — Raises  the  floor  of  the  mouth  and  thus  brings  the 
hyoid  forward. 

M.  ceratohyoideus. 

Origin,  the  two  proximal  pieces  of  the  cranial  horn  of  the 
hyoid.  The  fibres  pass  caudad  parallel  to  one  another  and 
within  the  middle  constrictor  of  the  pharynx. 

Insertion  into  the  whole  length  of  the  caudal  cornu  of  the 
hyoid  bone. 

Relations. — Outer  surface  with  the  middle  constrictor  of  the 
pharynx.      Inner  surface  with  the  pharynx. 

Action. — Draws  craniad  the  body  of  the  hyoid  by  bringing 
its  cornua  together  and  bending  the  joint  between  the  two 
pieces  of  the  cranial  cornua.  ,• 

The  muscles  connecting  the  hyoid  and  the  tongue  are 
described  in  connection  with  the  description  of  the  tongue. 

m.    MUSCLES  OF   THE   BODY. 

I.  Muscles  of  the  Back. 

A.  Muscles  of  the  Shoulder  (connecting  the  forelimb 
with  the  back)  (Fig.  6%). 

M.  trapezius. — The  trapezius  muscle  is  divided  in  the  cat 
into  three  portions,  the  spinotrapezius,  the  acromiotrapezius, 
and  the  clavotrapezius. 

M.  spinotrapezius,  or  trapezius  inferior  (Fig.  68,7). — The 
spinotrapezius  (caudal  part  of  the  human  trapezius)  is  a  flat 
triangular  muscle. 

Origin  from  the  tips  of  the  spinous  processes  of  all  or 
nearly  all  the  thoracic  vertebrae  and  from  the  intervening 
supraspinous  ligament.  The  origin  may  extend  from  a  point 
anywhere  between  the  first  and  fourth  spines  to  any  point 
between  the  eleventh  and  thirteenth. 
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Insertion  along  an  S-shapcd  line  (Fig.  y^y^  k-l)  which 
crosses  the  tuberosity  of  the  scapular  spine  and  forms  an  angle 
with  the  spine  of  about  forty-five  degrees.  The  line  extends 
on  one  side  onto  the  fascia  covering  the  supraspinatus  muscle, 
and  on  the  other  side  onto  the  fascia  covering  the  infraspinat'.s, 
but  does  not  reach  the  borders  of  the  scapula.  The  cranial 
two-thirds  of  the  insertion  is  by  a  flat  tendon  which  is  broader 
craniad. 

Relations. — Outer  surface  with  the  cutaneus  maximus,  and 
craniad  with  the  acromiotrapezius  (//).  Inner  surface  with  the 
latissimus  dorsi  (;;/)  caudad  and  with  the  rhomboideus,  supra- 
spinatus, and  infraspinatus  craniad.  Caudal  border  free ;  cranial 
border  in  contact  with  the  acromiotrapezius  (//). 

Action. — Drawls  tlie  scapula  dorsocaudad. 

M.  acromiotrapezius,  or  trapezius  superior  (Fig.  ^^,  h). — 
The  acromiotrapezius  (middle  part  of  the  human  trapezius)  is 
a  flat  four-sided  muscle  just  craniad  of  the  spinotrapezius,  from 
the  median  dorsal  line  to  the  scapular  spine. 

Origin  along  the  median  dorsal  line  from  the  spinous  process 
of  the  axis  to  a  point  anywhere  between  the  spinous  processes  of 
the  first  and  fourth  thoracic  vertebrae.  Its  caudal  two-thirds  is 
from  a  flat  tendon  which  is  directly  continuous  with  the  rnuscle 
of  the  opposite  side  and  thus  bridges  the  depression  between 
the  vertebral  borders  of  the  scapulae.  This  tendon  narrows 
craniad,  and  its  cranial  fourth  is  attached  by  a  fascia  to  the 
spinous  processes  of  the  cervical  vertebra?.  At  the  cranial 
border  of  the  muscle  the  fibres  sometimes  reach  the  middle 
line.      The  fibres  of  the  muscle  run  nearly  transversely. 

Insertion  (Fig.  j(>^  //). — Into  the  outer  surface  of  the  meta- 
cromion,  the  glenoid  border  of  the  .scapular  spine  from  the 
metacromion  to  the  tuberosity,  and  along  a  line  continued  for 
about  one  centimeter  from  the  tuberosity  onto  the  surface  of 
the  spinotrapezius  (f)  at  the  junction  of  its  muscular  and  tendi- 
nous portions. 

Relations. — Outer  surface  witli  tlie  cutaneus  maximus,  the 
integument  and  platysma.  Inner  surface  with  a  mass  of  fat 
partially  covering  the  rhomboideus ;  with  the  occipitoscapularis, 
spinotrapezius,    supraspinatus,   levator  scapulaj,   and    splenius. 
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Near  its  origin  its  caudal  border  touches  the  outer  surface  of  the 
spinotrapezius  {j).  Its  cranial  border  is  overlaid  near  its 
insertion  by  the  levator  scapulae  ventralis  (/)  and  is  closely 
related  to  the  caudal  border  of  the  clavotrapezius  {d)  near  its 
origin. 

Action. — The  two  muscles  hold  the  scapuLt  together. 

M.  clavotrapezius  (Fig.  68,  d), — The  clavotrapezius 
(cranial  part  of  the  human  trapezius)  is  a  flat  muscle  passing 
from  the  lambdoidal  crest  and  middorsal  line  to  the  clavicle 
and  covering  the  side  of  the  neck. 

Origin. — The  medial  half  of  the  lambdoidal  crest  and  the 
middorsal  line  between  the  crest  and  the  caudal  end  of  the 
spine  of  the  axis.  The  fibres  are  parallel  and  pass  caudoven- 
trad  so  that  the  muscle  covers  the  ventral  surface  of  the  neck 
caudally  and  fills  the  concavity  at  the  front  of  the  shoulder. 

Insertion  into  the  clavicle  and  into  a  raphe  between  the 
clavotrapezius  and  the  clavobrachial  {e)  muscles.  This  raphe 
extends  along  the  clavicle  and  for  some  distance  latcrad  of  it. 
The  muscle  is  partly  continuous  with  the  clavobrachial  (e). 

Relations. — Outer  surface  with  the  platysma.  and  at  its 
craniomedial  angle  with  the  levator  auris  longus.  Inner  sur- 
face with  the  rhomboidcus,  splenius,  occipitoscapularis.  levator 
scapulae,  cleidomastoid.  and  supraspinatus.  The  cranial  edge 
touches  the  sternomastoid.  The  caudal  border  touches  the 
acromiotrapezius  near  the  origin. 

Action. — Draws  the  scapula  craniodorsad. 

This  muscle  and  the  clavobrachial  {e)  are  sometimes  con- 
sidered as  forming  a  .single  muscle,  the  cephalohumeral,  or 
cephalobrachial. 

M.  occipitoscapularis  (or  levator  scapuhu  dorsalis  or 
rhomboideus  capitis)  (Fig.  73,  a). — The  occipitoscapularis 
(equivalent  to  a  part  of  the  human  rhomboideus )  is  a  slender 
flat  muscle  from  the  lambdoidal  ridge  to  the  coracovertebral 
angle  of  the  scapula. 

Origin,  the  medial  half  of  the  lambdoidal  ridge  beneath  the 
clavotrapezius  (F'ig  68,  d).  The  origin  does  not  extend  quite 
to  the  middle  line.  The  muscle  passes  almost  directly  caudad. 
Its  caudal  end  is  thicker  and  narrower  than  the  cranial  end  and 
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is  wedged  between  the  rhomboideus  dorsally  and  the  levator 
scapulae  ventrally. 

Insertion  either  into  the  inner  surface  of  the  levator  scapulae 
near  its  dorsocranial  border  at  its  insertion  or  into  the  scapula 
near  the  coracovertebral  angle  (Fig.  78,/)  or  into  both.  Its 
fibres  arc  very  closely  related  to  those  of  the  rhomboideus. 

Relations. — By  its  outer  surface  with  the  clavotrapezius 
(Fig.  68,  d)  and  acromiotrapezius  (//).  At  its  insertion  it  is 
often  overlaid  by  either  the  rhomboideus  or  the  levator  scapuhe 
or  both.  By  its  inner  surface  with  the  splenius  (Fig.  73^  d). 
Its  caudal  third  is  wedged  between  the  rhomboideus  and  the 
levator  scapulai. 

Action. — Draws  forward  and  rotates  the  scapula. 

M.  rhomboideus  (probably  equivalent  to  the  human  rhom- 
boideus major  and  rhomboideus  minor). — A  rather  thick  trape- 
zoid muscle  connecting  the  vertebral  border  of  the  scapula  with 
the  spinous  processes  of  the  adjacent  vertebne. 

Origin  from  the  caudal  two  or  three  fifths  of  the  cervical 
supraspinous  ligament  and  from  the  sides  and  tips  of  the  first, 
four  thoracic  vertebral  spines  and  the  interspinous  ligaments 
caudad  of  these  four  spines.  It  passes  latcroventrad,  and  the 
fibres  converge  somewhat  so  that  the  line  of  insertion  is  shorter 
than  the  line  of  origin. 

Insertion  by  a  short  tendon  (i  millimeter  long)  into  the 
vertebral  border  of  the  scapula,  the  line  of  insertion  passing 
gradually  from  the  inner  (Fig.  78,  r)  to  the  outer  (Fig.  76,  /) 
surface ;  and  by  fleshy  fibres  into  the  outer  surface  of  the  gleno- 
vertebral  angle  of  the  scapula  (Fig.  76,  /)  in  close  connection 
with  the  origin  of  the  teres  major  (y).  A  bundle  of  fibres  at 
the  cranial  border  may  be  inserted  into  the  cranial  border  of 
the  levator  scapulae  at  its  insertion. 

Relations. — By  its  outer  surface  with  the  spinotrapezius 
(Fig.  68,  y),  acromiotrapezius  (//),  latissimus  dorsi  (;;/),  and 
clavotrapezius  (^/);  it  is  usually  partially  separated  from  these 
muscles  by  a  mass  of  fat.  By  its  inner  surface  near  its  insertion 
with  the  serratus  anterior  (Fig.  73,  /)  and  levator  scapuhe 
ff^i^-  73»  ^0»  ^'^^  craniad  with  the  splenius  (Fig.  73,  F),  and 
the  tendon  of  the  serratus  posterior  superior  (Fig.  73,  /).     At 
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its  lateral  end  it  touches  the  occipitoscapularis  (Fig.  73,  a), 
serratus  anterior  (/),  levator  scapulae  (//),  supraspinatus  (Fig. 
75,  a),  and  infraspinatus  (Fig.  75,  c),  and  the  teres  major  (Fig. 

75.  ^)- 

Action. — Draws  the  scapula  toward  the  vertebra]  column. 

M.  cleidomastoideus  (clavicular  portion  of  the  human  sterno- 
cleidomastoid) (Fig.  65,  h). — A  narrow  flat  muscle  between 
the  mastoid  process  and  the  clavicle. 

Origin  from  the  apex  and  caudal  margin  of  the  mastoid 
process  of  the  temporal  bone,  by  tendon  and  muscle  fibres. 
The  muscle  passes  caudad,  becoming  broader  and  thinner. 

Insertion  into  the  lateral  four-fifths  of  the  clavicle  within 
the  insertion  of  the  clavotrapezius,  and  into  the  raphe  which 
continues  laterad  of  the  clavicle. 

Relations. — Outer  or  lateral  surface  at  the  caudal  end  with 
the  clavotrapezius  (Fig.  65,  j)\  further  craniad  with  the 
depressor  conchas  (Fig.  64,  b),  the  platysma,  and  the  sterno- 
mastoid  (Fig.  65,  g).  Inner  or  medial  surface  with  the  supra- 
spinatus (Fig.  75,  a)  caudad,  with  the  mass  of  fat  in  the  axilla 
at  its  middle,  with  the  levator  clavicular  ventralis  (Fig.  65.  /) 
and  obliquus  capitis  superior  (Fig.  71,  e)  craniad. 

Action. — Pulls  the  clavicle  craniad  when  the  head  is  fixed. 
Turns  the  head  and  depresses  the  snout  when  the  clavicle  is 
fixed. 

M.  levator  scapulae  ventralis,  or  levator  clavicular  (Fig. 
68,/;  Fig.  65,  /■;  Fig.  72,  c,  c\  c')  (not  usually  found  in  man). 

Origin  (Fig.  72,  c\  c")  in  two  parts,  (i)  By  fleshy  fibres 
from  the  ventral  surface  of  the  atlantal  transverse  process  near 
its  caudal  border  {c').  (2)  By  a  small  tendon  from  the  ventral 
surface  of  the  basioccipital  opposite  the  middle  of  the  length  of 
the  bulla  tympani  {c")  in  common  with  the  longus  capitis  {a). 
The  two  heads  unite  to  form  a  flat  band  which  passes  caudo- 
ventrad  and  is  inserted  (Fig.  76,  /)  by  a  flat  short  tendon, 
about  eight  millimeters  broad,  into  the  outer  surface  of  the 
metacromion  along  its  ventral  border,  and  into  the  infraspinatus 
fossa  for  one  or  two  millimeters  distad  of  that  border. 

Relations. — Near  the  insertion  the  dorsal  border  overlaps 
the  border  of  the  acromiotrapezius  (Fig.  68,  //),  and  the  ventral 
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border  is  attached  by  strong  fascia  to  the  border  of  the  clavo-' 
trapo^ius  (Fig.  6S,  (/').  The  outer  surface  is  in  relation  with  j 
the  longissimus  capitis  (Fig.  73,  ^).  clavotrapezius  (Fig. 
68,  rf),  cleidomastoid  (Fig,  73.  tf),  platysma,  and  the  skin. 
The  inner  surface  is  in  relation  eaudad  with  the  supraspinatua  ] 
and  with  a  mass  of  fat  and  a  lymphatic  gland  which  occupy  the  I 
hollow  of  the  shoulder-  Craniad  it  is  in  relation  with  the! 
.cleidomastoid  (Fig.  73.  rf).  the  scalenus  (Fig.  73.  y).  'he  I 
longus  capitis  (Fig.  73,  c),  and  the  obliquus  superior  (Fig.  1 
71.  <■)■ 

Action. — Pulls  the  scapula  craniad. 

M,  latissimus  dorsi  (Fig.  68,  m;  Fig.  65,  ^;    Fig.  77,  r). 
— A  large  triangular  sheet  covering  rather  more  than  the  dor.so-  I 
cranial  half  of  tlie  abdomen  and  thorax.      It  arises  from  the  1 
middorsal  line,  from  the  pelvis  to  the  fifth  thoracic  spine,  and  ] 
is  inserted  into  the  humerus. 

Origin  from  the  tips  of  the  neural  spines  of  the  ^'ertebrs  | 
from  the  fourth  or  fifth  thoracic  to  about  the  sixth  lumbar. 
As  far  as  the  tenth  or  eleventh  thoracic  vertebra  the  origin  is  I 
directly  by  muscle-fibres.  Caudad  of  this  is  a  broad  triangular  I 
tendon  which  may  be  so  closely  united  to  the  tendons  of  the  I 
underlying  muscles  that  it  cannot  be  separated.  The  muscle  | 
passes  cranioventrad,  the  fibres  converging  to  the  axilla.  In  ] 
the  axilla  a  part  of  the  cutaneus  ma.xiinus  and  the  epitrochie-  \ 
aris  (Fig,  65.  r)  take  origin  from  the  outer  surface. 

Insertion. — The  muscle  then  ends  in  a  flat  tendon,  to  the  j 
cranial   surface  of  which  the  fibres  of  the  teres   major   (Fig. 
TJ,  c)  are  attached.      Five  to  ten  millimeters  from  the  humerus   , 
the  muscle-fibres  of  the  teres  give  plac-e  to  the  tendon-fibres. 
and  the  conjoined  tendon  of  the  teres  and  latissimus  which  is  , 
thus  formed  (Fig,   79,  </')  is  inserted  into  a  rough  elongated  1 
area  (Fig.  %2,  f)  which  lies  parallel  witJi  the  pectoral  ridge  on  J 
the  medial  surface  of  the  shaft  of  the  humerus  (Fig.  48,  g). 
The  teres  tendon  forms  the    pro-xiroal   part  of  the  conjoined 
tendon.     A  part  of  the  tendon  of  the  lati.ssimus  may  Join  the 
pectoralis  minor  at  its  distal  or  caudal  border  (Fig.  65),  and 
thus  it  may  contribute  to  the  formation  of  both  pillars  of  the  1 
bicipital  arch  (Fig.  65.  /'). 
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Relations. — Its  outer  surface  is  covered  caudad  by  the 
cutaneus  maximus,  and  craniad  by  the  spinotrapezius  (Fig. 
68,  j)  and  the  long  head  of  the  triceps  (Fig.  68.  k).  The 
cranial  border  comes  into  relation  with  the  spinotrapezius  (J) 
and  teres  major  (Fig.  jj,  c).  The  caudal  border  is  in  contact 
at  the  ventral  end  with  the  xiphihumeralis  (Fig.  65,  /)  and 
pectoralis  minor  (Fig.  65,  o).  The  inner  surface  of  the  latissi- 
mus  covers  near  its  cranioventral  end  parts  of  the  xiphihumer- 
alis (Fig.  68,  ;/),  pectoralis  minor  (F"ig.  68,  o),  teres  major 
(Fig.  yy,  c),  and  serratus  anterior  (Fig.  73,  /).  The  caudal 
border  covers  a  portion  of  the  obliquus  externus  abdominis 
(Fig.  68,  /);  the  dorsal  and  middle  portions  cover  parts  of  the 
longissimus  dorsi  (Fig.  69,/"),  the  spinalis  dorsi  (Fig.  69,  g), 
the  serratus  posterior  superior  (Fig.  73,  /),  and  serratus  pos- 
terior inferior  (Fig.  73,  ;/). 

Action. — Pulls  the  arm  caudodorsad. 

M.  serratus  anterior  and  levator  scapulae  (Fig.  73,  /and  //> 

in  the  cat  are  continuous  at  both  origin  and  insertion,  and  it  is 
barely  possible  to  separate  their  contiguous  borders  without 
cutting  the  fibres.  The  muscle  extends  from  the  transverse 
processes  of  the  last  five  cervical  vertebrae  and  from  the  first 
nine  or  ten  ribs  to  the  medial  surface  of  the  scapula  near  its 
vertebral  margin  (Fig.  78,  c  and  d). 

M.  serratus  anterior  (or  serratus  magnus)  (Fig.  73,  /). 

Origin, — From  the  first  nine  or  ten- ribs  in  as  many  sub- 
divisions. The  first  subdivision  arises  from  the  whole  or  nearlv 
the  whole  of  the  caudal  border  of  the  first  rib.  The  next  four 
or  five  arise  either  from  the  ribs  or  from  the  costal  cartilages 
near  or  at  their  junction  with  the  ribs.  The  last  four  subdivi- 
sions arise  from  the  ribs  at  increasing  distances  from  the  carti- 
lages. The  fibres  converge  and  the  subdivisions  join  one 
another. 

Insertion  (Fig.  78,  c)  into  a  narrow  area  on  the  medial  sur- 
face of  the  scapula  near  the  vertebral  border.  The  glenoid 
half  of  the  insertion  is  by  a  short  tendon,  the  remainder  by 
muscle-fibres. 

Relations. — Outer  (lateral)  surface  with  the  latissimus  dorsi 
(Fig.    68,    ;;/),  teres   major  (Fig.   yy,    t).    subscapularis   (Fig. 
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jy,  a),  and  near  the  origin  witli  the  rectus  abdominis  (Fi[r. 
73,  k).  the  scalenus  (Fig.  73,  /-/'").  and  the  obhquus  cxternus 
(Fig.  68,  fi).  Inner  (medial)  surface  with  the  serratus  posterior 
superior  (Fig.  73,  /)  and  its  tendon,  and  with  the  intercostales 
externi  (Fig.  73,  tii).  At  its  insertion  the  musc!e  touches  tlie 
rhomboideus.  The  cranial  edge  is  united  to  the  caudal  edge 
of  the  levator  scapula;  (Fig.  73,  //). 

Action. — Depressor  of  the  scapula. 

H.  levator  scapulse  (Hig-  71,  h). 

Origin. — From  the  dorsal  tubercles  of  the  transverse  pro- 
cesses of  the  last  five  cervical  vertebra;  and  from  the  ligaments 
between  the  tubercles.     A  slip  sometimes  arises  from  the  atlas. 

Insertion  (Fig.  78,  d)  into  a  triangular  area  on  the  nnedial 
surface  of  the  scapula  near  its  vertebral  border.  It  is  continu- 
ous with  the  insertion  of  the  serratus  anterior. 

Relations. — Outer  (lateral)  surface  with  a  mass  of  fat  sep- 
arating it  from  the  clavotrapezius  (Fig.  68,  (/)  and  cleidomas- 
toid  (Fig.  65.  //),  and  with  the  subscapularis  (Fig,  77,  a). 
Inner  (medial)  surface  with  the  splenius  (Fig.  73,  b),  the  tendon 
of  the  serratus  po.sterior  superior  (Fig.  73,  /),  and  the  cervical 
portion  of  the  longissimus  dorsi  (Fig.  69,/").  Near  the  inser- 
tion the  muscle  touches  the  occipitoscapularis  (Fig.  73,  a)  and 
rhomboideus.  Caudal  border  united  with  the  serratus  anterior 
(Fig-  73.  ')■ 

Action. — Draws  the«capula  cranioventrad. 

B.  Muscles  of  the  Back  (interconnecting  parts  of  the 
vertebral  column)  (Fig.  69). — The  muscles  connected  with  the 
vertebral  column  form  a  mass  which  is  less  markedly  differen- 
tiated into  distinct  muscles  than  is  the  case  in  the  limbs.  A 
great  longitudinal  mass  of  fibres  begins  in  the  sacral  regioQ,and 
extends  along  the  vertebral  column  to  the  head.  This  mass 
contains  fibres  running  in  various  directions  and  attached  at  one 
or  both  ends  to  the  sacrum,  the  Innominate  bones,  the  spinous, 
transverse,  and  articular  processes,  and  to  the  arches,  of  the  ver- 
tebra:; to  the  ribs  and  to  the  head,  and  having  in  general  the 
function  of  moving  the  vertebra:  in  various  ways,  or  of  moving 
parts  connected  with  the  vertebra:.  In  some  regions,  especially 
the  cervical,  it  is  possible  to  distinguish  clearly  distinct  muscles 
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which  have  been  diflFerentiated  from  this  mass.  In  the  greater 
part  of  its  extent,  however,  it  is  possible  to  distinguish  only 
more  or  less  closely  interconnected  bundles, — the  more  clearly 
marked  of  which  have  received  special  names. 

The  great  dorsal  mass  running  along  each  side  of  the 
vertebral  column,  occupying  the  space  between  the  spinous 
processes  and  the  transverse  processes,  receives  the  general 
name  of  M.  extensor  dorsi  communis ;  the  separate  muscles 
are  to  be  considered  as  parts  or  differentiations  of  this.  The 
largest  part  of  the  mass  is  in  the  lumbar  region  (first  portion 
of  the  longissimus  dorsi,  Fig.  69,  /).  At  the  caudal  end  of 
the  thorax  a  lateral  mass,  parts  of  which  become  connected 
with  the  ribs,  is  separated  off  from  the  main  part  of  the 
muscle;  this  extends  craniad  into  the  cervical  region  as 
M.  iliocostalis  (A).  The  main  portion  of  the  longissimus  dorsi 
{/')  continues  craniad  on  the  medial  side  of  the  iliocostal  into 
the  neck  region.  At  about  the  level  of  the  eighth  or  ninth 
thoracic  vertebra  a  strip  begins  to  become  separated  off  on  the 
medial  side  of  the  longissimus;  further  forward  it  becomes 
clearly  distinct,  forming  the  Spinalis  dorsi  {g).  The  separate 
muscles  connecting  the  cervical  vertebrae  with  each  other  and 
with  the  head  are  differentiations  of  the  extensor  dorsi  com- 
munis. 

A  still  deeper  set  of  fibres,  interconnecting  the  vertebra,*, 
forms  the  multifidus  spins  and  a  number  of  other  small 
muscles. 

A  description  of  the  different  bundles  of  fibres,  under  the 
names  usually  given,  follows.  Certain  general  principles  arc 
observed  in  some  of  the  names  used.  Muscles  which  intercon- 
nect the  spinous  processes  of  the  vertebrae  receive  the  name 
spinalis.  Those  interconnecting  contiguous  spinous  processes 
are  called  interspinalis.  Muscles  attached  at  one  end  to 
transverse  processes,  at  the  other  to  the  spinous  processes, 
receive  the  name  trans versospinalis.  Semispinalis  has  the 
same  signification  as  transversospinalis,  but  is  a  name  usually 
applied  to  subdivisions  of  the  transversospinalis  group.  The 
intertransversarii  are  muscles  interconnecting  the  transverse 
processes. 
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(a)  Mtisclcs  of  the  Lumbar  and  Thoracic  Regions. — The 
muscles  of  the  lumbar  and  thoracic  regions  are  mostly  covered 
by  a  strong  fascia,  known  as  the  lumbodorsal  fascia  (Fig. 
6Z,  y).  This  consists  of  two  sheets,  the  superficial  sheet  being 
applied  directly  to  the  outer  surface  of  the  inner  sheet,  or  sepa- 
rated from  it  by  a  mass  of  fat. 

The  superficial  sheet  (Fig.  68,^)  overlies  the  lumbar  region 
and  the  caudal  half  of  the  thoracic  region.  On  the  medial  side 
it  is  attached  to  the  spinous  processes  of  the  vertebrae  and  is 
united  closely  to  the  deeper  layer.  Laterally  this  fascia  is 
continuous  with  the  latissimus  dorsi  (;;/)  and  obliquus  abdominis 
externus  (/).  Caudad  it  is  attached  to  the  spine  of  the  ilium 
and  becomes  continuous  with  the  fascia  covering  the  gluteus 
muscles. 

The  deeper  sheet  (Fig.  70,  r)  is  of  a  tendinous  character, 
forming  the  external  tendinous  layer  of  the  longissimus  dorsi, 
many  of  whose  fibres  take  origin  from  its  under  surface.  It  is 
described  more  fully  in  the  account  of  this  muscle. 

M.  longissimus  dorsi  (Fig.  69,  /,  /',  /";  Fig.  70,  a 
and  ^). — A  very  large  muscle,  filling  most  of  the  region 
between  the  spinous  processes  and  transverse  processes  of  the 
lumbar  and  thoracic  vertebra;,  and  extending  into  the  cervical 
region. 

The  muscle  is  largest  in  the  lumbar  region  (Fig.  69,  f\ 
Fig.  70),  where  it  is  divided  into  a  narrow  medial  (Fig.  70,  a^ 
and  a  thick  lateral  portion  (Fig.  70,  ^),  the  latter  being  again 
partially  subdivided  by  the  fascia.  The  two  parts  unite  farther 
craniad. 

The  medial  division  (Fig.  70,  ^)  consists  of  muscular 
bundles  connecting  the  spinous  processes  of  the  vertebrae  with 
the  accessory  and  mammillary  processes  of  other  vertebrae ;  it 
is  continuous  caudad  with  the  extensor  caudae  lateralis  (Fig. 
70,  /").  The  muscle-fibres  take  origin  in  the  sacral  region  by 
small  round  tendons  from  the  spinous  processes  of  the  last  two 
sacral  and  the  caudal  vertebrae.  They  curve  cranioventrad, 
forming  a  large  belly,  and  are  inserted  into  the  accessory  and 
mammillary  processes  of  the  lumbar  vertebrae.  In  the  tlioracic 
region  this  division  unites  with  that  portion  of  the  lateral  divi- 
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sion  in  which  tlie  fibres  coming 
from  the  fascia  of  origin  are  in- 
serted intothe  lamina:  and  trans- 
verse processes  of  the  thoracic 
verttbrRC. 

The  lateral  division  (Fig. 
70.  6)  is  much  larger  than  the 
medial  one.  forming  in  the 
lumbar  region  a  nearly  cylin- 
drical mass. 

Ofiffin  from  the  crest  of  the 
ilium  {Fig.  70.  1)  and  the  medial 
surface  of  the  ilium  as  far  caud.L<: 
as  the  auricular  impression ;  aUu 
from  the  deep  layer  of  the  lum- 
bodorsal  fascia  (r).  This  fascia 
is  connected  with  the  crest  of 
the  ilium  and  with  the  tips  of 
the  spinous  processes  of  the 
vertebra;  in  the  lumbar  and 
thoracic  regions,  and  from  it  a 
large  proportion  of  the  fibres  of 
the  longissimus  tal<e  origin.  In 
the  lumbar  region  it  dips  into 
the  muscle  as  an  intermediate 
longitudinal  sheet  (r).  partially 
dividing  it  lengthwise  into  two 
parts.  Fibres  taking  origin  from 
the  lateral  surface  of  this  inter- 
mediate sheet  curve  cranioven- 
trad,  and  arc  inserted  on  the 
transverse  processes  of  the  lum- 
bar vertebrae.  Fibres  taking 
origin  from  the  medial  surface 
of  the  sheet  pass  mcdiocraniad 
and  arc  inserted  into  the  acces- 
sory processes  and  the  surfaces 
of  the  vertebra!  arches.      In  tht 


Fill.    7oi— MUSCLEi    UN    1HE   DORSAL 
SlIlE    OF   TIIR    VERTEIIHAL    CoH'MN 

IN  THE  Lumbar,  Saceal,  and  Cau- 
dal Rbgiuns. 

Hoth  sheets  ol  Ibe  lumbodorsai  fiucis 
have  been  remnved,  ihe  deeji  layer  (r) 
being  cut  where  it  passes  inLo  Ihe  longis- 
simus dorsi,  I,  (real  of  ilium;  4-7,  lips 
of  spnous  processes  of  ihe  fourth  10 
seventh  lumbar  "citebree.  /.  //,  lips  of 
BpinoUi  ijroccfiscs  of  firsl  two  satral  ver- 
tebtx.  a,  h,  M.  Iniigisslmi  rioisi  (17, 
meiiial  portion;  h,  Inleral  pc-nion;  *', 
portion  Inking  origin  from  ihe  lutnbo- 
doraal .fascial;  c.  cut  edge  of  deep  layer 
of  lurobodorwil  fascia;  d.  M.  roultifidus 
spinEe;  r,  M.  eilcnsiit  caudx  medialis; 
/,  M.  extensor  cauds  lateralis,  g,  M. 
abductor  CHuda;  enIemuB. 

:  thoracic  region  (Fig.  69,  /') 
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most  of  the  fibres  are  inserted  in  separate  bundles  by  small 
tendons  on  the  transverse  processes  of  the  vertebra.*,  while 
some  of  the  medial  fibres  unite  with  tendinous  strands  which 
become  attached  to  the  laminae  and  articular  processes  of  the 
vertebrae.  At  the  region  of  the  eighth  or  ninth  thoracic  verte- 
bra the  Spinalis  dorsi  (Fig.  69,  g-)  begins  to  be  separated  off 
on  the  medial  side,  the  separation  becoming  complete  only 
some  distance  farther  craniad ;  the  longissimus  dorsi  then  con- 
tinues into  the  cervical  region  (/").  Bundles  of  fibres  become 
attached  in  the  manner  above  described  to  transverse  processes 
of  all  the  thoracic  vertebrae.  In  the  cervical  region  (/")  the 
muscle  spreads  out  and  becomes  thinner,  and  bundles  of  fibres 
become  attached  to  the  transverse  processes  of  the  cervical 
vertebrae  as  far  forward  as  the  second.  In  the  more  cranial 
portion  of  its  extent  the  muscle  receives  fibres  having  origin  on 
the  articular  processes  and  lamina;  of  the  cervical  and  a  few  of 
the  more  cranial  thoracic  vertebrae. 

The  portion  of  the  muscle  which  is  inserted  on  the  cervical 
transverse  processes  (/")  is  sometimes  distinguished  as  the 
longissimus  cervicis;  it  is  not  well  separated  from  the  rest  of 
the  muscle  in  the  cat.  The  longissimus  capitis  (Fig.  69,  e\ 
Fig.  73,  g)  is  to  be  considered  a  differentiated  cranial  portion 
of  this  muscle. 

Relations. — Outer  surface  with  the  following,  beginning 
with  the  caudal  end:  the  sartorius  (Fig.  68,  q),  the  latissimus 
dorsi  (Fig.  (y^^,  vi),  the  lumbodorsal  fascia  (Fig.  6^,  y),  the 
serratus  posterior  inferior  (Fig.  73,  ;/)  and  superior  (Fig. 
73,  /),  and  the  levator  scapulae  (Fig.  73.  //).  Lateral  margin 
with  the  abdominal  muscles,  the  iliocostal  (Fig.  69,  //),  and 
the  levator  scapuLx*  (Fig.  73,  //).  Medial  side  with  the  multi- 
fidus  spiniu  (Fig.  70,  d),  the  spinous  processes  of  the  thoracic 
vertebnt,  the  spinalis  dorsi  (Fig.  69,  g),  the  complexus  (Fig. 
69,  l>),  the  bivcnter  cervicis  (Fig.  69,  a),  and  the  longissimus 
capitis  (Fig.  69.  <'). 

Action. — Extends  the  vertebral  column. 

M.  iliocostalis  (Fig.  69,  //). — This  is  a  muscle  about  li 
to  2  centimeters  wide,  lying  on  the  dorsal  portion  of  the  ribs, 
laterad  of  the  longissimus  dorsi  {/').      It  is  composed  of  many 
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partly  separated  bundles,  each  with  an  oblique  tendon.  The 
muscle  begins  at  the  last  or  next  to  the  last  rib,  where  it  is 
connected  with  the  longissimus  by  a  rather  small  bundle  of 
fibres.  The  rest  of  the  muscle-fibres  take  origin  in  bundles 
from  the  lateral  surface  of  the  ribs,  at  about  the  angles,  or  from 
thin  tendons  connecting  the  angles,  of  the  ribs;  they  pass 
obliquely  craniad  and  are  inserted,  usually  by  tendons,  on  the 
lateral  surface  of  the  third  or  fourth  rib  craniad  of  the  one  on 
which  the  given  bundle  has  origin.  The  insertions  on  any 
given  rib  lie  ventrad  of  the  origins  on  the  same  rib.  In  the 
cat  this  muscle  is  confined  to  the  thoracic  region. 

Relations. — Outer  surface  with  the  serratus  posterior  inferior 
(Fig.  73,  H)  and  superior  {Fig.  y^,  /),  and  the  levator  scapulae 
(Fig.  73,  k).  Inner  surface  with  the  dorsal  surface  of  the  ribs, 
the  external  intercostals  (Fig.  69,  /),  and  craniad  with  the 
levatores  costarum.  Medial  edge  in  contact  with  the  longissi- 
mus  dorsi  (FiB.  69.  /). 

Action. — Draws  the  ribs  together.' 

M.  Spinalis  dorsi  (Fig.  69,  ,4'}.— A  muscle  interconnecting 
the  spinous  processes  of  vertebra;  some  distance  apart,  in  the 
thoracic  and  cervical  regions.  It  lies  on  the  medial  side  of  the 
longissimus  dorsi  (/')■ 

Origin  by  strong  tendons  from  the  tips  of  the  spinous  pro- 
cesses of  the  tenth  to  the  thirteenth  thoracic  vertebr.-e.  These 
tendons  represent  the  cranial  portion  of  the  deep  layer  of  the 
lumbodorsal  fascia,  and  give  origin  also  to  many  fibres  of  the 
longissimus  dorsi,  so  that  the  two  muscles  are  completely 
united  at  the  origin  of  the  spinalis.  They  become  separated  at 
about  the  level  of  the  sixth  thoracic  vertebra,  the  spinalis  form- 
ing a  strong  separate  bundle  passing  into  the  neck  region  close 
against  the  sides  of  the  spinous  processes.  The  insertion  is  by 
fleshy  bundles  into  the  sides  of  the  spinous  processes  of  the  first 
nine  or  ten  thoracic  vertebra;  and  of  the  cervical  vertebra  as 
far  forward  as  the  second.  Some  of  the  fibres  of  this  muscle 
pass  craniad  into  the  biventer  cervicis  {Fig.  69,  d\. 

Relations. — Outer  surface  with  the  tendons  of  the  serratus 
posterior  inferior  (Fig.  73.  «)  and  serratus  posterior  superior 
(Fig.    73,    /).   and   with   the   splenius   (Fig.    73,    /;).    biventer 
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cervicis  (Fig.  69,  a),  and  complexus  (Fig.  69,  b).  Lateral 
and  ventral  surface  with  the  longissimus  dorsi  (/');  medial 
surface  with  the  spinous  processes  and  the  multifidus  spinae. 

Action. — Extensor  of  the  vertebral  column. 

M.  multifidus  spinas. — This  consists  of  bundles  of  fibres 
which  have  origin  on  the  transverse  processes  or  neighboring 
parts,  pass  craniodorsad  across  one  or  more  vertebrae,  and  are 
inserted  into  the  spinous  processes  of  vertebrae  lying  some  dis- 
tance craniad  of  the  origin.  They  lie  deeper  than  the  muscles 
previously  described.  The  muscle  is  most  strongly  developed 
in  the  lumbar  region  (Fig.  70,  d),  where  it  forms  a  thick  inter- 
woven mass  in  which  it  is  difficult  to  distinguish  separate 
bundles.  The  fibres  in  this  region  have  origin  on  the  accessory 
or  mammillary  processes  and  usually  pass  over  more  than  one 
vertebra  between  origin  and  insertion ;  their  insertions  reach 
the  dorsal  ends  of  the  spinous  processes,  so  that  part  of  the 
muscle  lies  immediately  beneath  the  lumbar  fascia.  In  other 
regions  the  multifidus  is  covered  by  other  muscles.  In  the 
thoracic  region  the  separate  bands  are  more  distinct,  and 
usually  pass  in  their  course  over  but  one  intervening  vertebra. 
In  the  cervical  region  the  bands  are  interconnected,  forming  a 
fairly  distinct  single  muscle,  which  is  described  separately 
below  as  the  semispinalis  cervicis  (Fig.  71,  c).  The  portion 
of  this  muscle  attached  to  the  head  (semispinalis  capitis)  forms 
the  biventer  cervicis  (Fig.  69,  a)  and  complexus  {b).  Caudad 
this  muscle  passes  onto  the  tail  as  the  extensor  caudal  medialis 
(Fig.  70.  c). 

Relations. — Outer  and  lateral  surface  in  the  lumbar  region 
with  the  longissimus  dorsi  (Fig.  69,  /)  and  the  lumbodorsal 
fascia  (Fig.  68,  y)\  in  the  thoracic  region  with  the  longissimus 
dorsi  (Fig.  69./')  and  spinalis  dorsi  {g).  Inner  surface  with 
the  arches,  articular  processes,  and  spinous  processes  of  the 
vertebrae. 

Action. — Extends  the  back  when  the  muscles  of  both  sides 
work  together.  Turns  the  vertebral  column  obliquely  side- 
ways when  one  set  acts  alone. 

The  deepest  layer  of  the  multifidus  forms  what  is  sometimes 
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distinguished  as  the  Mm,  rotatores;  no  separate  layerof  this 
sort  is  to  be  made  out  in  the  cat. 

Mm.  interspinales. — Muscle-bundles  passing  from  the 
spinous  process  of  one  vertebra  to  that  of  the  vertebra  imme- 
diately craniad  or  caudad  of  it.  They  are  best  developed  in 
the  lumbar  region. 

Mm.  intertransversarii.  —  Muscle-fibres  interconnecting 
the  transverse  processes.  In  the  lumbar  region  the  inter- 
transversarii mediales  connect  the  accessory  and  mammillary 
processes;  the  intertrsinsversarii  laterales  lying  between  the 
transverse  processes.  In  other  regions  only  one  set  of  the 
intertransversarii  Is  to  be  distinguished. 

(i)  Dorsal  Muscles  of  the  Ccri'ical  Region. — The  clavotra- 
pezius  (Fig.  68,  d)  and  occipitoscapularis  (Fig.  73,  a)  have 
been  described  in  connection  with  the  muscles  of  the  shoulder. 
The  remaining  muscles  of  this  region  may  be  considered  as 
differentiations  of  the  general  vertebral  musculature  (M.  ex- 
tensor dors!  communis). 

M.  splenius  (Fig.  73,  b.)—K  large  sheet  of  muscle  cover- 
ing the  dorsal  part  of  the  side  of  the  neck,  beneath  the  trapczii. 

Origin  from  the  whole  cervical  ligament  and  from  the  fascia 
covering  the  deeper  muscjes  along  a  line  which  extends  from 
the  first  thoracic  spinous  process  caudolaterad  for  about  two 
centimeters. 

InserlioH  by  a  thin  tendon  into  the  whole  lambdoidal  ridge. 
Laterad  the  tendon  may  be  fused  with  that  of  the  longissimus 
capitis  (Fig.  73.  g). 

KilatioHs.— Outer  surface  with  the  sternomastoid  (Fig. 
68,  f),  occipitoscapularis  (Fig.  73,  a),  clavotrapezius  (Fig. 
68,  d),  rhomboideus,  tendon  of  the  serratus  posterior  superior 
(Fig.  73,  /),  and  the  levator  scapula:  (Fig.  73.  //).  Lateral  edge 
closely  united  with  the  longissimus  capitis  (Fig,  73,  ^).  Inner 
surface  with  the  longissimus  capitis,  complexus  (Fig.  69,  b), 
and  biventer  ccrvicis  {Fig.  69,  a). 

.■4i;/iD«.— Lateral  flexor  of  the  head.  The  two  together 
elevate  the  head. 

M.  longissimus  capitis  (trachelomastoideus)  (Fig.  73,  g-. 
Fig.  69,  (■). — This  is  a  slender  muscle  lying  close  against  the 
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lateral  border  of  the  splenius  (Fig.  73,  d),  and  sometimes  fused 
with  the  splenius  at  its  craniad  end.  It  is  a  cranial  continua- 
tion of  the  longissimus  dorsi  (Fig.  69,  /*"). 

Origin  by  five  slips  which  are  attached  by  strong  tendons 
to  the  anterior  articular  processes  of  the  last  four  cervical 
vertebrae.  The  tendons  are  common  to  this  muscle  and  the 
complexus.  The  five  slips  unite  to  form  a  flat  belly  which  has 
its 

Insertion  by  a  strong  rounded  tendon  into  the  mastoid 
process  of  the  temporal  bone.  The  tendon  may  be  closely 
united  to  that  of  the  splenius. 

Relations, — Lateral  surface  with  the  sternomastoid  (Fig. 
68,  ^),  the  levator  scapulae  (Fig.  73,  //),  and  longissimus  dorsi 
(Fig.  69,/"").  Medial  surface  with  the  splenius  (Fig.  73,  h) 
(to  which  it  is  partly  united),  the  complexus  (Fig.  69,  ^),  and 
the  longus  atlantis  (Fig.  69,  d). 

Action, — Lateral  flexor  of  the  head. 

M.  biventer  cervicis  (Fig.  69;  a)  (medial  portion  of 
M.  semispinalis  cervicis  et  capitis). — The  biventer  cervicis  is 
aflat  muscle  which  lies  beneath  the  splenius  (Fig.  73,  b),  next 
the  median  line  of  the  neck,  with  its  fibres  longitudinal. 

Origin  in  three  or  four  slips  from  the  surface  of  the  three 
or  four  aponeurotic  arches  which  take  origin  from  the  tips  of 
the  spinous  processes  of  the  last  cervical  and  the  first  three 
thoracic  vertebrae  and  pass  laterad  and  caudad  to  the  anterior 
processes  of  the  second,  third,  fourth,  and  fifth  thoracic  verte- 
bral. These  arches  are  deviated  from  their  straight  course  by 
four  aponeurotic  bands  which  pass  from  them  obliquely  caudad 
and  dorsad  to  the  sides  of  the  spinous  processes  of  the  vertebra; 
into  which  the  arches  are  inserted.  The  arches  form  the 
beginning  of  the  sheet  of  fascia  which  passes  outside  of  the 
longitudinal  supraspinous  muscles,  and  the  anchoring  bands 
form  the  beginning  of  a  similar  sheet  which  passes  within  the 
longitudinal  supraspinous  muscles.  An  additional  slip  may 
take  origin  from  the  cervical  ligament  between  the  last  cervical 
and  the  first  thoracic  vcrtebrse.  The  fibres  form  a  flat  band 
divided  by  two  or  three  oblique  tendinous  intersections.  It 
adheres  closely  to  the  cervical  supraspinous  ligament. 
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Insertion  by  a  strong  tenclcm  into  the  medial  part  of  the 
lambdoidal  crest. 

^fAi//(?;«.— Outer  surface  with  the  splenius  (Fig.  73,  b)  and 
at  the  caudal  end  with  the  longissimus  dorsi  (Fig.  69,  /"). 
Inner  surface  with  the  spinahs  dorsi  (Fig.  69,  ^),  the  semi- 
spinalis  cervicis  (Fig.  71,  c),  and  the  rectus  capitis  posterior 
major  (Fig.  71,  a).  Medial  edge  with  the  muscle  of  the  oppo- 
site side;   lateral  edge  with  the  complexus  (Fig.  69,  i>). 

.-Iclioii. — Raises  the  snout. 

M.  complexus  (Fig,  69,  d)  (lateral  portion  of  M.  semi- 
spinalis  cervicis  et  capitis). — The  complexus  is  closely  asso- 
ciated with  the  bivcnter  cervicis  {a)  and  lies  on  its  lateral  side 
beneath  the  splenius  (Fig.  73.  i)). 

Origin  by  tendinous  bands  from  the  anterior  articular 
processes  of  the  last  five  or  six  cervical  and  the  first  one,  two, 
or  three  thoracic  vertebra.  The  same  bands  give  origin 
externally  to  the  fibres  of  the  longissimus  capitis  (Fig.  69,  e), 
and  internally  to  those  of  deeper  muscles  of  the  neck.  The 
six  or  more  muscular  slips  continued  from  these  tendons  unite 
to  form  a  flat  band,  the 

Insertion  of  which  is  by  a  flat  tendon  into  the  medial  third 
of  the  lambdoidal  crest  some  distance  ventrad  of  the  free  edge 
of  the  crest.  Near  the  insertion  the  lateral  border  of  the 
muscle  is  connected  by  an  aponeurotic  band  to  the  Iatt;ral 
border  of  the  transverse  process  of  the  atlas. 

Relations. — Outer  surface  at  the  dorsal  border  with  the 
biventer  cervicis  (Fig.  69,  ir);  at  the  middle  with  the  splenius 
(Fig.  73,  b)\  at  the  ventral  border  with  the  longissimus  capitis 
(Fig.  69,  e)  and  the  longissimus  dorsi  (Fig.  69,/").  Inner 
surface  with  the  cervical  portion  of  the  spinalis  dorsi,  with  the 
semispinalis  cervicis  (Fig.  71,  c),  the  obliquus  capitis  inferior 
(Fig.  71.  (^).  the  rectus  capitis  posterior  major  (Fig.  71,  a),  and 
the  obliquus  superior  (Fig.  71,  t). 

/(r//'tfK. ^Raises  the  head. 

M.  spinalis  dorsi  extends  into  the  cervical  region;  it  has 
been  doscribcd. 

M.  semispinalis  cervicis  (Fig.  71,  t).— This  represents 
that  portion  of  the  multifidus  spina;  which  extends  into  the 
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cervical  region.  It  is  not  composed  of  distinct  bundles,  like 
the  multifidus  of  the  thoracic  region,  but  all  the  fibres  are 
united  into  a  fairly  well-defined  muscle. 

•   Origin  from,  the  articular  processes  of  the  last  five  cervical 
vertebnx*. 

Insertion  into  the  spinous  processes  of  the  cervical  vertebrae 
up  to  the  second,  the  largest  part  of  the  muscle  being  inserted 
into  the  caudal  end  of  the  spine  of  the  atlas. 

Relations, — Outer  surface  with  the  spinalis  dorsi  (Fig. 
69,  g)  and  the  complexus  (Fig.  69,  b).  Inner  surface  with 
the  vertebnoi. 

Action. — Extends  the  neck. 

M.  iQngissimus  dorsi  extends  into  the  cervical  region, 
where  it  is  often  distinguished  as  the  longissimus  cervicis 
(Fig.  69,  y*").     It  has  been  described. 

M.  longus  atlantis  (Fig.  71,/;  Fig.  69,  ti), — This  repre- 
sents a  differentiated  portion  of  the  longissimus  dorsi. 

Origin  from  the  transverse  process  and  the  side  of  the 
vertebral  arch  of  the  third  cervical  vertebra. 

Insertion  into  the  caudolateral  angle  of  the  wing  of  the 
atlas. 

Relations.— YyoxsdX  surface  with  the  complexus  (Fig.  69,  b), 
the  longissimus  capitis  (Fig.  69,  ^),  and  the  obliquus  inferior 
(Fig.  71.  b).  Ventral  surface  with  the  scalenus  (Fig.  71,  ^), 
longissimus  dorsi  (Fig.  69,  /*"),  and  levator  scapula;  (Fig. 
71,  //). 

Action. — Extends  the  neck  and  turns  the  head  sideways. 

M.  rectus  capitis  posterior  major  (Fig.  71,  a). 

Origin. — The  whole  length  of  the  spinous  process  (or 
crest)  of  the  axis,  or  its  caudal  part  only.  It  is  united  by  a 
raphe  to  the  opposite  muscle.  The  muscle  passes  craniad  and 
laterad  to  its 

Insertion  into  an  area  ventrad  of  the  medial  part  of  the 
lambdoidal  crest  beneath  the  insertion  of  the  complexus  (Fig. 
69,  It)  and  the  biventer  cervicis  (Fig.  69,  -a)- 

Relations. — Dorsal  surface  with  the  biventer  cervicis  (Fig. 
69,  a).  Ventral  surface  with  the  rectus  capitis  posterior  medius 
(Fig.  ji,  d)  and  the  obliquus  capitis  inferior. 
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.-Ii"//n«.— Raises  the  snout. 

M.  rectus  capitis  posterior  medius  (Fig.  71.  r/).  (This 
is  in  man  a  part  of  the  rectus  capitis  posterior  major,) — It  Ues 
beneath  the  rectus  capiti.s  posterior  major  (I'"ig.  71.  it). 


-Deep  Mc 


Mm.  Kive; 


Removal  o 

Cum  PLEXUS. 

fl,  M.  reclua  capilis  po.sleripr  major;  i,  M.  cibliquus  ca|>ilis  inferior;  f, 

spitinlis  ccrvicis;  i/.  M.  rectus  CHptlis  posterior  niFdius;?,  M.  obliquus  capitis  supeiioi; 

/.  M.  longus  BllBDiis;  g,  M.  scalenus  (pari  of  cervictii  portion};  A,  cut  end  of  M. 

Origin  from  the  cranial  end  of  the  axial  spine.  It  forms  a 
triangular  prismatic  mass  which  passes  craniad  and  has  its 

Insertion  into  an  elongated  area  on  the  occipital  bone, 
ventrad  of  the  median  half  of  the  lambdoidal  crest. 

Relations. — Dorsal  surface  with  the  rectus  capitis  posterior 
major  (Fig.  71,  a).  Ventral  surface  with  the  atlas  and  the 
rectus  capitis  posterior  minor. 

Aedon. — Assists  the  rectus  capitis  posterior  major. 

M.  rectus  capitis  posterior  minor. —  A  small  triangular 
muscle  beneath  the  rectus  capitis  ]X)sterior  medius  (Fig.  71,  rf). 

Origin  by  the  apex  of  the  triangle  from  the  cranial  border 
of  the  dorsal  arch  oi  the  atlas  for  about  two  millimeters  laterad 
of  the  median  line.  The  muscle  passes  over  the  ligament 
which  connects  the  atlas  to  the  occiput  and  adheres  to  it. 

Insertion  into  an   elongated   area   on  the  occipital   bone, 
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ventrad  of  the  insertion  of  the  rectus  capitis  posterior  medius 
for  about  five  millimeters  next  to  the  median  line. 

Relations, — Dorsal  surface  with  the  rectus  capitis  posterior 
medius.  Ventral  surface  with  the  posterior  atlanto-occipital 
membrane. 

Action. — Assists  the  rectus  capitis  posterior  major. 

M.  obliquus  inferior  (Fig.  71,  b). 

Origin  from  the  whole  lateral  surface  of  the  spine  of  the 
axis.  The  parallel  fibres  form  a  thick  mass  which  passes 
laterad  and  craniad. 

Insertion  into  the  dorsal  surface  of  the  transverse  process 
of  the  atlas  along  a  narrow  area  near  its  lateral  margin. 

Relations. — Outer  surface  with  the  rectus  capitis  posterior 
major  (Fig.  71,  a),  the  complexus  (Fig.  69,  b),  and  the 
obliquus  superior  (Fig.  71,  e).     Inner  surface  with  the  axis. 

Action. — Rotates  the  head. 

M.  obliquus  capitis  superior  (Fig.  71,  e\  Fig.  72,  e). — 
This  is  a  triangular  muscle  passing  from  the  outer  border  of  the 
atlas  laterad  of  the  recti  capitis  posteriores  to  the  occiput. 

Origin  from  the  lateral  border  of  the  transverse  process  of 
the  atlas  on  its  ventral  margin.  The  fibres  pass  craniad  and 
diverge. 

Insertion  into  the  caudal  side  of  the  mastoid  process  of  the 
temporal  bone  and  into  a  line  parallel  with  the  lambdoidal 
ridge  and  ventrad  of  it,  from  the  mastoid  process  to  within  one 
centimeter  of  the  median  line. 

Relations. — Outer  surface  with  the  splenius  (Fig.  73,  b), 
complexus  (Fig.  69,  b),  and  longissimus  capitis  (Fig.  73,  g). 
Inner  surface  with  the  obliquus  inferior  (Fig.  71,  b),  the  wing 
of  the  atlas,  and  the  rectus  lateralis  (Fig.  72,  d).  Ventral 
border  with  the  cleidomastoid  (Fig.  73,  d)  and  one  head  of  the 
levator  scapulae  ventralis  (Fig.  72,  c'). 

Action. — Flexes  the  head  laterally. 

Mm.  interspinales  and  intertransversarii  are  found  in  the 
neck  region  also;  they  are  described  with  the  muscles  of  the 
back. 

C.  Muscles  of  the  Tail. — M.  extensor  caudae  medialis 
(Fig.  70,  e). — This  is  a  continuation  caudad  of  the  multifidus 
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■  spinx  (Fig.  70,  rf);  it  lies  next  to  the  dorsal  median  line,  the 
muscles  of  right  and  left  side  touching  one  another  in  the 
middle  line. 

Origin  by  numerous  fleshy  bundles  from  the  spinous 
processes  of  the  sacra!  and  first  caudal  vertebra:.  The  fibres 
pass  caudad  and  are  inserted  by  tendons  into  the  articular 
processes  and  the  dorsal  surface  of  the  caudal  vertebrae. 

Aclioii.- — Extends  (raises)  the  tail. 

M.  extensor  candee  lateralis  (Fig.  70,  /).^This  is  a  cc 
tinuation  caudad  of  the  medial  portion  of  the  longissimus  dorsi 
(Fig,  70,  a) ;  it  lies  just  laterad  of  the  e.xtensor  cauda:  medialis 
(Fig.  70.  c). 

Origin  in  many  fleshy  bundles  from  the  articular  processes 
of  the  sacral  vertebrae,  and  the  transverse  processes  of  the 
caudal  vertebra.  The  fibres  curve  dorsocaudad  and  are 
inserted  by  many  long  slender  tendons  on  the  dorsal  surfaces 
of  the  caudal  vertebra.  The  muscle  grows  continually  smaller 
as  it  passes  caudad. 

Action. —  Raises  the  tail. 

M.  abductor  caudae  (coccygis)  exteiBUs  (Fig.  68,  w\  Fig. 
70'  <?■)■ — A  rounded  muscle  on  the  lateral  surface  of  the  cranial 
part  of  the  tail. 

Origin  from  the  medial  side  of  the  dorsal  border  of  the 
ilium,  and  from  the  dorsal  surface  of  the  sacrum.  The  muscle 
passes  caudad.  lying  just  ventrad  of  the  extensor  lateralis,  and 
is  inserted  into  the  transverse  processes  and  lateral  surfaces  of 
the  caudal  vcrtebr.x.  as  far  back  as  the  eighth  or  ninth. 

Action.— Mcr\dii  the  tail  sideways. 

M.  abductor  caudse  intemus  (or  M.  coccygeus). — A  large 
flat  muscle,  having  origin  on  the  spine  of  the  ischium.  The 
muscle  passes  dorsomediad,  spreading  out,  and  is  inserted  into 
the  transverse  processes  of  the  second  to  the  fourth  caudal 
vertebrae. 

Rflations. — Lateral  surface  with  the  caudofemoralis  (Fig. 
68,  s).  gluteus  maximus.  and  pyriformis.  Medial  surface  with 
the  iliocaudalis  and  the  flexor  cauda:  iongus  (Fig.  68.  x). 

M.  iliocaudalis  (Str.-D.)  (Fig,   162,  ii'.  page  3gS),_TI 
represents  a  portion  of  the  levator  ani  of  man.  and  in  some 
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specimens  is  united  with  that  muscle  (Fig.  162,  11)  in  the 
cat. 

Origin  along  the  ventral  half  of  the  medial  surface  of  the 
ilium,  caudad  of  the  sacrum.  The  fibres  pass  caudad  and  are 
inserted  by  a  flat  tendon  into  the  ventral  surface  of  the  caudal 
vertebrae,  from  the  second  or  third  to  about  the  seventh. 

Relations. — Lateral  surface  with  the  gluteus  maximus 
and  abductor  caudae  internus  (Fig.  68,  w).  Medial  surface  with 
the  levator  ani  (Fig.  162,  11),  with  which  this  muscle  may  be 
partly  united. 

Action. — The  two  muscles  together  flex  the  tail. 

M.  flexor  caudae  longus  (Fig.  162,  12;  Fig.  113,  c,  page 
270). 

Origin  on  the  ventral  surface  of  the  last  lumbar  vertebra, 
of  the  sacrum,  and  of  the  transverse  processes  of  the  caudal 
vertebrai.  Caudad  the  muscle  forms  long,  strong  tendons 
which  are  inserted  on  the  ventral  surface  of  the  tail. 

Relations. — Lateral  surface  with  the  ilium,  the  gluteus 
maximus,  the  abductor  caudse  internus,  the  iliocaudalis,  and  the 
skin  of  the  tail.  Dorsally  it  touches  in  the  caudal  region  the 
abductor  caudae  externus  (Fig.  68,  ze;),  medially  the  flexor  caudae 
brevis  (Fig.  162,  is).  ^ 

Action. — Flexes  the  tail. 

M.  flexor  caudae  brevis  (Fig.  162,  is). 

Origin  on  the  ventral  surface  of  the  caudal  vertebrae,  from 
the  first  to  the  seventh  or  eighth.  The  principal  head  comes 
from  the  first  vertebra.  The  bundles  thus  formed  pass  caudad 
and  are  inserted  each  into  the  ventral  surface  of  a  vertebra 
some  distance  caudad  of  the  origin.  The  muscle  extends  to 
about  the  tenth  caudal  vertebra,  and  its  most  caudal  parts  are 
closely  interconnected  with  the  flexor  caudae  longus. 

Relations — Lateral  edge  with  the  flexor  caudae  longus. 
Medial  edge  in  the  sacral  region  with  the  levator  ani  (Fig.  162, 
11)  and  the  iliocaudalis  (Fig.  162,  ir) ;  in  the  caudal  region 
with  the  muscle  of  the  opposite  side. 

Action. — Flexes  the  tail. 

2.  Muscles  on  the  Ventral  Side  of  the  Vertebral  Column. 
A.  Lumbar  and  Thoracic  Regions. — The  iliopsoas  (Fig. 


MUSCLES   OF   THE   BODY. 


139 


162,   R)  belongs  in  this  group,  but  since  it  innves  the  leg  it  is   I 
described  witli  the  muscles  of  the  pelvic  limbs. 

M.  psoas  minor  (Fig.  162,  a,  page  3981.  — This  muscle  lies 
along  the  ventral  surface  of  the  vertebral  column,  next  to  the  \ 
peritoneum,  and   extends   from  the  thoracic   vertebra  to   the  ' 

Origin  usually  by  five  heads,  from  the  caudal  border  of  the 
centra  of  the  last  two  (or  onej  thoracic  aiid  first  three  (or  four)  1 
lumbar  vertebra;.  These  heads  also  serve  as  origin  for  a  part  i 
of  the  iliopsoas,  and  are  closely  united  at  their  origin  with  the  1 
quadratus  lumborum.  They  unite  to  form  an,  at  first,  rather 
large  flat  muscle,  which  rapidly  becomes  smaller  caudad,  | 
finally  forming  a  slender  tendon  which  is  inserted  on  the  ilio-  ' 
pectineal  line,  just  craniad  of  the  acetabulum.  I 

Relations. — Dorsolateral  surface  with   the  quadratus  lum-  , 
borum  and  iliopsoas  (Fig.  162,  a).     Ventral  surface  with  the 
pleura   and   diaphragm   near  the  origin ;  with  the   peritoneum  1 

Action. — Flexes  the  back  in  the  lumbar  region.  I 

M.    quadratus   lumbonim. — A    flat   muscle   lying  on  the  j 
ventral  surface  of  the  transverse  processes  of  the  lumbar  verte-  ' 
bra;.     Craniad  it  has  origiJi  on  the  ventral  surface  of  the  last  , 
two  thoracic  vertebr;e,  and  by  a  few  fibres  from  the  last  rib- 
The  muscle  passes  caudad,   lying  on  the  lateral  side  of  the 
psoas  minor  {Fig.  162,  »),  and  becomes  attached  to  each  of  the 
transverse    processes    of  the   lumbar   vertebrie.     Caudad    the 
muscle  passes   into  a  strong  flat  tendon  which  is  inserted  into 
the  anterior  inferior  spine  of  the  ilium. 

Relations. — Dorsal  surface  with  the  transverse  processes  a 
and  the  intertransverse  muscles.  Ventral  and  medial  surfaces  1 
with  the  psoas  minor  |Fig.   162,  9)  and  iliopsoas  (Fig.  162,  a).    , 

Action. — Bends  the  vertebral  column  sideways. 

B.  Muscles  on  thk  Vkntral  Side  of  the  Neck  (Fig.  ] 
65,  page  log). — M.  sternomastoideus  (Fig.  65.  g\  Fig.  > 
68.  c).- — ^The  sternomastoid  (sternal  portion  of  the  human  ' 
sternocleidomastoid)  is  a  flat  band  one  to  three  centimeters  I 
wide  extending  from  the  cranial  end  of  the  manubrium  and  the 
midventral  line  craniad  of  it  to  the  lambdoidal  ridge. 
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The  origin  extends  from  the  cranial  end  of  the  manubrium 
along  the  midventral  line  as  far  as  the  caudal  border  of  the 
cricoid  cartilage,  and  is  in  two  parts.  The  caudal  portion 
arises  from  the  lateral  surface  of  the  manubrium  along  the 
dorsal  half  of  its  cranial  end,  and  from  the  median  raphe  for 
about  one  centimeter  craniad  of  the  manubrium.  Its  fibres  are 
parallel  and  tend  to  diverge  into  two  layers.  The  cranial 
portion  arises  by  means  of  fibres  which  cover  the  median  line 
and  interdigitate  with  the  fibres  of  the  opposite  muscle  between 
the  cricoid  cartilage  and  a  point  a  few  millimeters  craniad  of 
the  manubrium.  Its  caudal  border  is  thus  overlaid  by  the 
caudal  portion.  Its  fibres  converge  and  join  those  of  the 
caudal  portion.     The  muscle  passes  dorsocraniad  and  is 

Inserted  by  means  of  a  flat  tendon  into  the  lateral  half  of 
the  lambdoidal  ridge  and  into  a  continuation  of  the  ridge  onto 
the  mastoid  portion  of  the  temporal  bone  as  far  as  the  mastoid 
process.  The  thickest  part  of  the  tendon  is  inserted  into  the 
mastoid  process. 

Relations, — Outer  surface  at  the  caudal  end  with  the  pec- 
toralis  major  (Fig.  65,  /);  in  the  middle  part  with  the  platysma, 
the  depressor  conchae  (Fig.  64,  b),  and  with  the  external  jugu- 
lar vein  (Fig.  65,  6),  which  crosses  it  obliquely;  at  the  cranial 
end  with  the  submaxillary  (Fig.  65,  2)  and  parotid  (1)  glands. 
Inner  surface  with  the  sternohyoid  (Fig.  65,  e),  sternothyroid 
{g),  internal  jugular  vein,  longus  capitis  muscle,  the  cleido- 
mastoid  (//),  levator  scapulae  ventralis  (/),  a  large  lymphatic 
gland  ventrad  of  the  ear,  and  the  splenius  (Fig.  73,  b). 

Action. — One  muscle  turns  the  head  and  depresses  the 
snout.      Both  together  depress  the  snout. 

M.  stemohyoideus  (Fig.  65,  c). — A  slender  muscle  on  the 
midventral  line  of  the  neck  close  to  the  opposite  muscle. 

Origin  from  the  cranial  border  of  the  first  costal  cartilage. 
The  muscle  passes  craniad  closely  united  near  its  caudal  end 
to  the  sternothyroid  {g')- 

Insertion  (Fig.  6y,  in)  into  the  outer  half  of  the  ventral  sur- 
face of  the  body  of  the  hyoid  bone  caudad  of  the  origin  of  the 
geniohyoid  (Fig.  67,  g). 

Relations. — Outer   surface   with    the    sternomastoid    (Fig. 
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65,^).  Inner  surface  with  the  thyrohyoid  (Fig.  65,/;  Fijj. 
67,  /).  tlie  trachea  l,Fig.  6y,  *),  and  the  larjnx. 

Action. — Draws  the  hyoid  caudad.  Raises  the  ribs  and 
sternum  when  the  hyoid  is  fixed. 

M.  sternothyreoideus  (Fig.  65,  g'), — The  sternothyroid 
lies  beneath  the  sternohyoid  and  is  connected  with  it  at  its 
caudal  end. 

Origin  from  the  first  costal  cartilage  beneath  the  sterno- 
hyoid. 

Insertion  (Fig.  67,  o)  into  the  lateral  part  of  the  caudal 
border  of  the  thyroid  cartilage  of  the  larynx. 

Relations. — -Outer  surface  with  the  sternohyoid  (Fig.  65,  e) 
and  laterally  with  the  sternomastoid  (Fig.  65,  g).  Inner  sur- 
face with  the  trachea  (Fig.  67,  i),  and  at  the  lateral  edge  with 
the  thyroid  gland  (Fig.  67.  6). 

Action. — Pulls  the  laryn.x  caudad. 

M.  scalenus  (Fig.  Th.f-f'"). — This  is  a  large  and  com- 
plex muscle  lying  on  the  ventral  side  pf  the  neck  and  the 
lateral  surface  of  the  thorax.  It  might  equally  well  be  classified 
with  the  muscles  of  the  thorax.  It  is  divisible  into  a  consider- 
able number  of  interconnected  bundles  which  are  sometimes 
described  as  separate  muscles. 

The  largest,  middle  portion  (scalenus  medius)  (/')  takes 
origin  by  thin  tendons  from  the  sixth,  seventh,  eighth,  and 
ninth  ribs,  just  dorsad  of  their  junction  with  the  cartilages; 
these  tendons  unite  near  their  origins  to  form  a  flat  band  which 
becomes  fleshy  at  about  the  fifth  rib.  passes  craniad.  and  unites 
just  craniad  of  the  first  rib  with  the  other  parts  of  the  muscle. 
The  dorsal  portion  (scalenus  posterior)  (/")  has  origin  by  a 
very  slender  tendon  from  about  the  middle  of  the  outer  surface 
of  the  third  or  fourth  rib;  it  extends  craniad  as  a  narrow  band 
which  passes  latcrad  between  the  heads  of  the  serratus  anterior 
(/')  that  are  attached  to  the  second  and  third  (or  third  and 
fourth)  ribs,  and  unites  with  the  other  heads.  The  ventral 
head  (part  of  scalenus  anterior}  (/'")  arises  by  one  or  two 
minute  tendons  from  the  cartilages  of  the  second  and  third  ribs ; 
they  are  partly  united  with  the  transversus  costarum  (_/').  This 
ventral  head  passes  craniad  and  unites  with  the  other  heads.        I 
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These  three  divisions  unite  just  craniad  of  the  first  rib  with 
each  other  and  with  the  cervical  portion  of  the  muscle  (/) 
(part  of  scalenus  anterior).  This  consists  of  a  number  of 
small  bundles  of  fibres  which  arise  from  the  first  rib  and  the 
transverse  processes  of  the  first  thoracic  and  the  last  six  cervical 
vertebra;. 

The  insertion  is  onto  the  transverse  processes  of  all  the  cervi- 
cal vertebrae,  including  the  axis  and  atlas.  According  to  Strauss- 
Durckheim  the  fibres  from  any  given  transverse  process  are  insert- 
ed into  the  transverse  processes  of  all  the  vertebrae  craniad  of  it. 

The  muscle  is  partly  continuous  craniad  with  the  longus 
capitis  {e).  The  cervical  nerves  pass  out  between  the  bundles 
of  the  cervical  portion. 

Relations, — Outer  (lateral)  surface  in  the  thoracic  region 
with  the  external  oblique  (Fig.  68,  /),  the  pectoralis  minor 
(Fig.  65,  d),  and  in  part  with  the  serratus  anterior  (Fig.  73,  /j; 
in  the  cervical  region  with  the  sternomastoid  (Fig.  65,  g). 
Inner  (medial)  surface  with  the  serratus  anterior  (Fig.  73,  /), 
the  levator  scapulae  (Fig.  73,  //),  the  longus  atlantis,  the  trans- 
verse processes  of  the  cervical  vertebra;,  and  the  longus  capitis 

(Fig.  73.  ^)- 

Action. — Flexes  the  neck  and  draws  the  ribs  craniad. 

M.  longus  capitis  (or  rectus  capitis  anterior  major)  (Fig. 
72,  a\  Fig.  73,  ^). — This  is  a  long  muscle  lying  on  the  ventral 
aspect  of  the  cervical  vertebrae.  With  the  muscle  of  the 
opposite  side  and  the  underlying  longus  colli  (Fig.  72,  g')  it 
forms  a  trough  in  which  lie  the  oesophagus,  pharynx,  and 
trachea. 

Origin  by  five  (or  six)  heads  from  the  ventral  margins  of 
the  transverse  processes  of  the  cervical  vertebrae  from  the 
second  to  the  sixth  inclusive.  The  heads  unite  into  a  common 
belly,  the  lateral  border  of  which  is  united  with  the  levator 
scapulae  ventralis  (Fig.  72,  c'')  near  its  insertion. 

Insertion  into  the  body  of  the  sphenoid  bohe  between  the 
bulla  and  the  middle  line.  The  insertion  extends  craniad 
onto  the  basisphenoid. 

Relations. — Ventral  surface  with  the  sternomastoid  (Fig. 
65*  g)  and  the  large  lymphatic  gland  ventrad  of  the  external 
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ear.     Lateral  surface  with  the  scalenus  (Fig.72.  //)  and  craniad     ^^ 
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'^^-^^^^Ww*                            ^^1 

(Fig.  72.  g').  and  the  rectus  ca- 
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pitis  anterior  minor  (Fig.  y2,h). 
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Actioit. — Lowers  the  snout. 
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M.  rectus  capitis  anterior 
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minor  (Fig.  72,  d). — This  is  a 
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flat  band  beneath   (dorsad    of) 
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the  longus  capitis  {a). 
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Origin  from  the  ventral  sur- 
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millimeters  laterad  of  the  mid- 
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dle  line. 
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Insertion  into  a  deep  depres- 
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sion  on  the  basioccipital  caudad 
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of  the   insertion  of  the  longus 

capitis    (a)    and    between    the 
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caudal  end  of  the  bulla  ( 1 )  and 
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the  median  line. 
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Rclalions. — Ventral  surface 

Fig-  72.— MfscLEs  on  thf  Vfntrai     ^H 

with    the    longus    capitis    {a). 

Surface  ..f  tub  Cebvral  Vkr.             1 

Dorsal  surface  with  the  anterior 
(ventral)  atlanto-occipital  mem- 
brane (a). 

Action.  —  Depresses       the 

On  Ihe  left  side  ihe  longus  capitis  stid  1 
one  head  of  (lie  Ie»a(or  scapulce  vcnlrali*  | 
have  been  cul,  in  order  lo  show  (he  reo  ^^H 
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capitis;  i,  M.  rectus  capitis  anlerioT  ^^H 
minor;  c.  M.   levator  scapulie  venlralil   '^H 

snout. 

M.  rectus  capitis  lateralis 

(Fig,  72.  rt").— This  liesventrad 
of  the  obliquus  superior  {c)  on 
the  ventral  face  of  the  transverse 
process  of  the  atlas  and  at  first 

[<',  11$  allantal  head;  f",  its  ocdphal  ^^M 
head):  '',  M.  rectus  capitis  lateralis;  e,  ^^^1 
M  obli<)uuscapil>ssui«rior;/,M.1oneil.  ^H 
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cervical  portian;  g",  its  thoracic  polv  ^^^H 
Lion);  ^.part  of  M.  scalenus,  t,  bulla  ^^M 
lymponi  ;  2.  ventral  atlanto.o'-L-ipilal  ^^H 
membrane;  3,  ventral  arch  of  atlas;  4,  ^^H 
first                                                                        ^^M 

appears  to  be  a  part  of  the  obliquus  superior.                   ^^^^^^H 
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Origin  from  the  median  half  of  the  ventral  surface  of  the 
transverse  process  of  the  atlas.  The  fibres  form  a  cylindrical 
mass  which  passes  craniad  and  slightly  laterad. 

Insertion  into  the  fossa  laterad  of  the  condyle  of  the  occipi- 
tal bone. 

Relations. — Ventral  surface  with  the  digastric  (Fig.  65,  b) 
and  the  lymphatic  gland  ventrad  of  the  ear.  Dorsal  surface 
with  the  wing  of  the  atlas. 

Action, — Flexes  the  head  laterally.' 

M.  longus  colli  (Fig.  65,  ^',  g"\ — A  long,  rather  slender 
muscle  lying  on  the  ventral  surface  of  the  cervical  and  first  six 
thoracic  vertebrae.  It  consists  of  many  separate  bundles,  and 
is  divisible  into  a  thoracic  and  a  cervical  portion. 

The  thoracic  portion  (^")  has  origin  by  six  heads  from  the 
ventral  surface  of  the  first  six  thoracic  vertebrae.  The  separate 
heads  join  to  form  a  band  which  passes  craniad  and  is  inserted 
for  the  most  part  into  the  processus  costarius  of  the  sixth 
cervical  vertebra;  a  portion  of  it  joins  the  cervical  division  of 
the  muscle. 

The  cervical  portion  (^')  is  a  continuation  craniad  of  the 
thoracic  portion.  It  arises  in  small  bundles  from  the  transverse 
processes  and  sides  of  the  ventral  surfaces  of  the  centra  of  the 
cervical  vertebrae.  These  bundles  pass  craniomediad,  so  that 
those  from  the  muscles  of  opposite  sides  meet  and  are  inserted 
on  the  centra  of  the  vertebrae  in  the  middle  line,  each  pair  of 
bundles  forming  a  V  opening  caudad.  The  most  cranial 
insertion  is  into  the  tubercle  on  the  middle  of  the  ventral  sur- 
face of  the  ventral  arch  of  the  atlas  (3). 

Relations, — Dorsal  surface  with  the  centra  of  the  vertebrae. 
Ventral  surface  in  the  thorax  with  the  trachea;  in  the  neck 
with  the  oesophagus.  Medial  edge  with  the  muscle  of  the 
opposite  side.  Lateral  margin  in  the  cervical  region  with  the 
longus  capitis  (a). 

Action, — Bends  the  neck. 

3.  Muscles  of  the  Thorax. — A.  Breast-muscles  (con- 
necting the  arm  and  thorax)  (Fig.  65,  page  109). 

The  muscles  connecting  the  arm  with  the  sternum,  corre- 
sponding to  the  pectoralis  muscles  of  man,  fall  into  a  consider- 
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abk  number  of  not  always  clearly  separated  bundles  in  the  cat. 
We  shall  distinguish  by  name  four  such  bundles;  these  might 
be,  and  frequently  are,  further  subdivided. 

M.  pectoantibrachialis  (Kig.  65,  >u). — This  is  a  small  fiat 
bundle  about  one  or  two  centimeters  wide,  forming^  the  most 
superficial  portion  of  the  pectoralis  group. 

Origin  on  the  lateral  surface  of  the  manubrium.  The 
muscle  passes  laterad  onto  the  arm  and  is  insi-rted  by  a  flat 
tendon  into  the  superficial  fascia  of  the  dorsal  border  of  the 
forearm,  near  the  eblow-joint.  The  tendon  is  continuous 
crani.id  with  the  border  of  the  clavobrachial  (i),  so  that  a  bundle 
of  fibres  may  pass  from  this  muscle  to  be  inserted  with  the 
clavobrachial.  or  a  bundle  from  the  clavobrachial  to  be  inserted 
with  this..  The  tendon  is  continuous  caudad  with  that  of  the 
cpitrochlearis  (/-).  The  fascia  of  insertion  may  be  traced  to  an 
attachment  into  the  dorsal  border  of  the  ulna.  This  muscle 
usually  receives  near  its  insertion  a  slip,  sometimes  called  its 
caudal  division,  from  the  deep  layer  of  the  pectoralis  major. 

Relations. — Outer  surface  with  the  integument.  Inner  sur- 
face with  both  division.s  of  the  pectoralis  major  (/)  on  its  medial 
two-thirds,  and  with  the  biceps  \t)  and  bicipital  arch  (/')  in  its 
lateral  one-third.  The  cranial  border  is  closely  applied  to  that 
of  the  clavobrachial  (i),  except  at  the  two  ends. 

Action. — Draws  the  arm  mediad. 

M.  pectoralis  major,  or  ectopectoralis  (Fig.  65.  /,  /).- 
In   this  it  is  u.sually  possible  to  distinguish  a  superficial  and  a 
deep  layer. 

The  superficial  (/')  layer  is  a  flat  band  of  fibres  one  or  two 
centimeters  wide. 

Origin  from  a  raphe  in  the  midventral  line,  along  the 
cranial  half  of  the  manubrium  and  for  five  to  ten  millimeters 
craniad  of  it. 

Insertion  (Fig.  81,  _/^, — The  pectoral  ridge  of  the  middle 
third  of  the  shaft  of  the  humerus,  slightly  dorsad  of  the  line  of 
insertion  of  the  deep  portion. 

Relations.  —  Outer  surface  with  the  clavobrachial  (Fig, 
65,  k)  and  integument,  the  medial  end  caudally  with  the 
pectoantibrachialis  (>h\  and  the  distal  end  with   the  brachialis 
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(?').     Inner  surface  with   the  deep   portion  (/),    the  fibres  of 
which  it  crosses  obliquely. 

The  deep  portion  (/)  is  a  flat  band  of  parallel  fibres  about 
three  times  as  broad  as  the  superficial  portion. 

Origin. — The  ventral  surface  of  the  manubrium  and  of  the 
first  three  divisions  of  the  sternum,  and  the  median  raphe  for 
about  one  centimeter  craniad  of  the  manubrium.  It  passes 
directly  laterad. 

Insertion  (Fig.  8i,  c)  along  a  line  which  begins  at  the 
infraspinatus  fossa  of  the  great  tuberosity,  and  runs  parallel  to 
the  deltoid  ridge  until  it  reaches  the  pectoral  ridge  at  the  junc- 
tion of  the  second  and  third  fourths  of  the  humerus  and  then 
continues  in  the  direction  of  the  pectoral  ridge  as  far  as  the 
junction  of  the  third  and  fourth  fourths  of  the  humerus.  Some 
of  its  fibres  may  pass  caudad  of  the  biceps  and  be  inserted  with 
the  epitrochlearis.  Into  the  part  of  the  line  which  is  parallel 
to  the  deltoid  ridge  the  muscle  is  inserted  by  a  flat  tendon ; 
into  the  remainder  of  the  line  it  is  usually  inserted  directly  by 
muscle-fibres,  though  at  its  caudal  end  its  insertion  may  again 
be  tendinous. 

Relations. — Outer  surface  with  the  cutaneus  maximus,  the 
outer  layer  of  the  pectoralis  major  (Fig.  65,  /'),  the  pectoanti- 
brachialis  (;«),  and  the  clavobrachial  (X').  Inner  surface  with 
the  pectoralis  minor  [p),  the  proximal  end  of  the  humerus,  the 
coracobrachialis  (Fig.  TJ ^  /),  and  the  supraspinatus  (Fig. 
TJ,  d)  at  the  insertion  of  the  latter.  At  the  cranial  part  of  its 
origin  it  touches  the  sternomastoid  (Fig.  65,  g)  and  sternohyoid 

(Fig.  65.  0- 

Action. — Draws  the  arm  mediad  and  turns  the  foot  forward. 
M.  pectoralis  minor,  or  entopectoralis  (Fig.  65,  o). — This 

is  a  fan-shaped  mass  of  fibres,  flat  but  thicker  than  the  pec- 
toralis major. 

Origin  from  the  lateral  half  of  the  first  six  divisions  of  the 
body  of  the  sternum  and  sometimes  from  the  xiphoid  process. 
The  fibres  are  divisible  into  several  bundles  which  varv  in 
extent  and  distinctness  and  are  sometimes  described  as  separate 
muscles.  They  pass  craniolaterad  and  converge  so  that  the  line 
of  insertion  is  about  one-half  as  long  as  that  of  the  origin. 
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Insertion  (Fig.  8i.  d)  into  the  humerus  along  a  line  which 
forms  the  ventral  border  of  the  bicipital  groove  at  the  proximal 
end  of  the  bone,  passes  thence  onto  the  pectoral  ridge  and 
continues  in  the  direction  of  the  pectoral  ridge  nearly  as  far  as 
the  middle  of  the  length  of  the  humerus.  The  cranial  and 
caudal  fibres  are  inserted  by  means  of  a  thin  tendon ;  the 
middle  fibres  directly.  The  cranial  border  of  the  tendon  of 
insertion  is  continued  as  a  thin  tendon  to  the  coracoid  process ; 
it  is  closely  united  with  the  insertion  of  the  supraspinatus. 

Rflatiofis. — By  its  outer  surface  with  the  pectoralis  major 
(Fig.  65,  /)  over  its  cranial  half;  with  the  cutaneus  maximus, 
latissimus  dorsi  (Fig.  65.  q),  and  fntegument  over  its  caudal 
half.  By^its  inner  surface  with  tile  .\iphihumeralis  (Fig.  65.  /), 
rectus  abdominis  (Fig,  73,  k),  and  ^  mass  of  fat  in  the  axilla. 
The  tendon  of  the  xiphihumeralis  is  also  connected  with  its 
inner  surface  near  its  insertion.  Its  cranial  border  is  free.  Its 
caudal  border  is  in  relation  at  its  medial  end  with  the  xiphi- 
humeralis, at  its  lateral  end  with  the  tendon  of  the  latissimus 
dorsi  (Fig,  65,  q). 

Aciion. — Draws  the  arm  toward  the  middle  line. 

M.  xiphiliumeralis  (Fig.  65,  q). — A  long,   thin,   1 
muscle   which   may   be  considered   a.s   part  of  the   pectoralis 
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Origin  a  median  raphe  along  the  xiphoid  process  or  at  an 
angle  to  the  median  line  on  the  rectus  abdominis  muscle.  It 
passes  craniad.  becoming  gradually  smaller,  and  about  two 
centimeters  from  its  insertion  ends  in  a  thin  tendon. 

Insertion. — It  ends  in  a  flat  tendon  which  in  passing  is  con- 
nected by  a  strong  fascia  with  the  tendon  of  the  latissimus 
.  (Fig.  65,  q).  It  passes  along  the  inner  surface  of  the  pectoralis 
minor  (o)  to  be  inserted  with  its  cranial  fibres  near  the  ventral 
border  of  the  bicipital  groove. 

Relations.— GnK^x  surface  with  the  cutaneus  maximus  at 
its  medial  end,  with  the  pectoralis  minor  {o)  at  its  distal  end. 
Inner  surface  with  the  external  oblique  (Fig.  68,  />),  the  rectus 
abdominis  (Fig.  73.  k).  and  a  mass  of  fat  in  the  axilla.  Borders 
free.  Some  of  the  fibres  of  the  cutaneus  maximus  are  attached 
to  its  outer  surface. 
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Action. — Assists  the  pectoralis  minor. 

B.  Muscles  of  the  Wall  of  the  Thorax. — M.  ser- 
ratus  posterior  superior  (Fig.  73,  /). — A  thin  sheet  of. muscle 
and  tendon  beneath  the  serratus  anterior  (/)  on  the  dorsal  part 
of  the  thorax  and  neck. 

Origin  by  fleshy  slips  from  the  outer  surfaces  of  the  first 
nine  ribs  just  ventrad  of  their  angles.  The  origin  may  extend 
as  far  as  the  tenth  or  eleventh  ribs.  The  first  slip  is  usually 
delicate.  The  fibres  are  directed  dorsad  and  craniad  and  unite 
to  form  a  continuous  sheet.  This  ends  along  a  longitudinal 
line  opposite  the  vertebral  transverse  processes  in  the  aponeuro- 
sis which  covers  the  longissimus  dorsi  and  other  muscles  in  this 
region.  Its  insertion  is  into  the  median  dorsal  raphe  between 
tlie  axial  spinous  process  and  the  tenth  thoracic  spinous 
process. 

Relations. — Outer  surface  with  the  serratus  anterior  (/),  the 
latissimus  dorsi  (Fig.  68,  ;//),  and  the  rhomboideus.  Inner 
surface  with  the  external  intercostals  (Fig.  73,  vi),  the  iliocos- 
tal (Fig.  69,  //),  the  longissimus  dorsi  (Fig.  69,/),  the  spinalis 
dorsi  (Fig.  69,  g\  and  the  splenius  (Fig.  73,  b). 

Action. — Draws  the  ribs  craniad. 

M.  serratus  posterior  inferior  (Fig.  73,  ;/). — The  serratus 
posterior  inferior  is  a  thin  muscle  lying  caudad  of  the  serratus 
posterior  superior  (/)  and  sometimes  overlying  the  caudal  end 
of  the  latter. 

Origin  by  four  or  five  heads  from  the  last  four  or  five  ribs. 
In  some  specimens  only  three  heads  may  be  present.  The 
separate  bundles  pass  dorsocaudad  and  unite  to  form  a  contin- 
uous sheet  which  ends  in  a  continuation  of  the  aponeurosis  of 
the  serratus  posterior  superior  (/). 

Insertion  into  the  lumbar  spinous  processes  and  the  inter- 
vening interspinous  ligaments. 

Relations. — Outer  surface  with  the  latissimus  dorsi  (Fig. 
'68,/),  and  at  the  origins  with  the  intercostales  externi  (Fig. 
73,  ;;/).  Inner  surface  with  the  intercostales  interni  (Fig.  69,  k^ 
at  the  origin  and  with  the  intercostales  externi  (Fig.  69,  /), 
iliocostal  (Fig.  69.  //),  longissimus  dorsi  (Fig.  69,/),  and  the 
caudal  end  of  the  spinalis  dorsi  (Fig.  69,  g). 
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Action, — Assists  the  serratus  posterior  superior. 

M.   transyersus  costarum,   or   stemocostalis    eztemus 

(Fig.  TZyj)' — This  is  a  thin  muscle  applied  to  the  cranial  part 
of  the  side  of  the  thorax,  covering  the  cranial  end  of  the  rectus 
abdominis  (k). 

Origin  by  tendon  from  the  side  of  the  sternum  between  the 
attachments  of  the  third  and  sixth  ribs.  The  muscle  passes 
dorsocraniad  to  its 

Insertion  on  the  first  rib  and  the  lateral  portion  of  its  costal 
cartilage. 

Relations. — Outer  surface  with  the  pectoralis  minor  (Fig. 
65,  ^).  Inner  surface  with  the  scalenus  (Fig.  73,  /'"),  the 
rectus  abdominis  (Fig.  73,  k),  and  the  intercostales  externi 
(Fig.  73,  w).  At  its  insertion  it  is  united  with  a  portion  of  the 
scalenus  (Fig.  73,/'")- 

Action, — Draws  the  .sternum  forward. 

Mm.  levatores  costarum. —  Small  muscles  having  origin 
on  the  transverse  processes  of  the  thoracic  vertebrae,  passing 
caudoventrad,  and  becoming  inserted  on  the  angle  of  the  rib 
lying  immediately  caudad  of  the  origin.  They  are  continuous 
with  the  external  intercostals. 

Relations. — Outer  surface  with  the  longissimus  dorsi  (Fig. 
69,  /),  and  craniad  with  the  iliocostal  (Fig.  69,  //).  Inner 
surface  with  the  internal  intercostals  (Fig.  69,  k). 

Action. — Pull  the  ribs  dorsocraniad. 

Mm.  intercostales  externi  (Fig.  73,  ;;/;  Fig.  69,  i). — The 

external  intercostals  are  placed  in  the  outer  portion  of  the 
intercostal  spaces.  They  are  composed  of  bundles  of  fibres 
attached  by  their  ends  to  the  adjacent  borders  of  the  ribs  and 
having  in  general  the  direction  of  the  external  oblique  muscle, 
i.e.,  they  pass  from  their  cranial  ends  caudoventrad.  They 
occupy  the  intercostal  spaces  between  the  true  ribs  and  extend 
even  caudad  into  the  spaces  between  the  false  ribs.  They  are 
lacking  between  the  ventral  ends  of  the  costal  cartilages  of  the 
first  six  to  eight  ribs,  so  that  the  internal  intercostals  (Fig. 
69,  k)  are  here  exposed.  The  more  caudal  external  intercos- 
tals are  more  nearly  craniocaudal  in  direction. 

Relations.  —  Outer  surface  with  obliquus  abdominis  externus 


MUSCLES    Oh    THE   HODY. 

(Fig.  68,  /),  latissimus  dorsi  (Fig,  68,  ni).  serratus  posterior^ 
inferior  (Fig.  73,  n)  and  superior  (Fig.  73,  /),  serratus  anterior  i 
(Fig.  73.  /).  scalenus  (Fig.  73,/).  and  iliocostal  (Fig,  69,  h). 
Inner  surface  with  the  internal  intercostals  (Fig.  69,  k). 

Actio?!. — Protractors  of  the  ribs. 

Mm.  intercostales  intemi  (Fig.  69,  k). — The  internal 
intercostals  are  similar  to  the  external  intercostals,  beneath 
which  they  lie.  Their  fibres  pass  between  the  ribs  at  nearly 
right  angles  to  those  of  the  externa!  intercostals  and  have  nearly 
the  direction  of  the  fibres  of  the  internal  oblique.  They  occupy 
all  the  intercostal  spaces  from  the  first  to  the  thirteenth  ribs. 

Relations. — Outer  surface  with  the  external  intercostals 
(Fig.  69,  (■).  and  ventrad  with  the  scalenus  (Fig.  yi.  / j.  trans- 
versus  costarum  (Fig.  73.  j).  and  rectus  abdominis  (Fig. 
73,  *).  Inner  surface  with  the  pleura  and  the  transversus 
thoracis. 

Action. — Retractors  of  the  ribs. 

M.  transversus  thoracis  (triangularis  sterni;  sternocostalis 
internus). — -This  represents  a  thoracic  portion  of  the  transversus  , 
abdominis.      It  consists  of  five  or  six  flat  muscular  bands  lying 
on  the  inner  surface  of  the  thoracic  wall. 

Origin  on  the  lateral  borders  of  the  dorsal  face  of  the 
sternum,  opposite  the  attachments  of  the  cartilages  of  the  third 
to  the  eighth  ribs.  The  six  bands  thus  formed,  each  about  one 
centimeter  wide,  pass  laterad  and  are  inserled  mto  the  cartilages 
of  the  ribs  near  their  junction  with  the  ribs,  and  into  the  fascia 
which  covers  the  inner  surface  of  the  internal  intercostals  in  this 


region. 

Relations. — Outer  surface  with  the  internal  intercostals  and 
the  cartilages  of  the  ribs.      Inner  surface  with  the  pleura. 

Diaphragma  (Fig.  74). — The  diaphragm  consists  of  a  cen- 
tral so-calied  semilunar  tendon  [c)  and  of  muscular  fibres  which 
pass  radially  from  the  body  wall  to  the  tendon.  It  forms  a 
complete  oblique  partition  between  the  abdominal  and  thoraci 
cavities.     The  dorsal  end  is  farther  caudad  than  the  ventral. 

The  central  tendon  {e)  is  thin  and  irregularly  crescent- 
shaped,  with  the  convexity  ventrad  and  the  horns  of  the  cres- 
cent prolonged  as  two  tendinous  bands  (/)  which  end  in  two 
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triangular  membranous  portions  iei)  of  the  diaphragm,  one  e 
each  side  of  the  spinal  column       It  is  pierced  by  an  opening, 
for  the  vena  ca\T  (/i 


Fic  74, — Diaphragm,  Caudal  Sori-"ace  seen  Oblujue: 

n,  nght  eras;  h.  led  crus;  c,  ^,  Btemocoslal  part  of  diaphragm;  d,  d',  membra:-! 
nous  portions  of  the  disphragin;  e,  ceiUral  tendon;  f",  prolongati         "■        -  -■  -  - 
don;  /,  opening  for  posterior  vena  cava;  g.  lesofiliogun;  h,  aorta 
■bdaminis. 

The  muscular  portion  is  in  two  parts:  (a)  The  TertebDila 
portion  ((I,  l>)  arises  by  a  single  tendon  from  the  ventral  surface'l 
of  the  second,  third,  and  fourth  lumbar  centra.  The  tendon  I 
diverges  into  two,  the  right  one  {a)  of  which  is  much  stronger,  ' 
and  from  each  of  the  two  arise  muscle-fibres.  Each  mass  of  1 
fibres  is  one  of  the  two  crura  (sing,  crus)  of  the  diaphragm.  The  I 
aorta  (A)  enters  the  abdomen  between  the  crura  dorsally.  The  \ 
fibres  of  each  crus  diverge  to  be  inserted  into  the  central  tendon  J 
and  the  dorsal  continuation  of  its  horn.  The  two  sets  of  fibres  1 
unite  ventradofthe  opening  of  the  aorta.  Between  this  open-  J 
ing  and  the  centr.il  tendon  is  another  opening  for  tlie  ctsopha-  1 
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giis  (^);  this  lies  entirely  in  that  part  of  the  diaphragm  which' 
arises  from  the  right  crus  (a).  The  fibres  are  again  united 
ventrad  of  the  cesophageal  opening. 

(/>)  The  sternocostal  part  (c,  e)  takes  origin  from  th« 
xiphoid  process  and  the  last  five  ribs,  by  fleshy  bundles  which 
interdigitate  with  those  of  the  transversus  abdominis  (/).  The 
fibres  converge  to  the  central  tendon  (e).  Between  the  crus 
of  each  side  and  the  most  dorsal  of  the  costal  fibres  is  the 
membranous  interval  ((/)  mentioned  above. 

4.  Abdominal  Mtiscles.  M.  obllquus  abdominis  ezternus 
(Fig.  68,  /). — A  large,  thin  sheet  of  muscle  covering  the  whole 
abdomen  and  part  of  the  thorax  ventrally. 

Origin. — (a)  From  the  last  nine  or  ten  ribs  by  means  of 
many  tendons,  which  are  interconnected  to  form  arches  thai 
span  the  slips  of  the  serratus  anterior.  The  muscle-fibri 
arise  from  these  tendons  and  from  their  intervening  arches; 
{/<)  From  the  lumbodorsal  aponeuro.sis  common  to  it  and  thft 
internal  oblique.  The  cranial  fibres  pass  nearly  ventrad.  the! 
caudal  fibres  caudad,  and  the  intervening  fibres  fake  an  inter-, 
mediate  course.  The  fibres  end  in  a  thin  aponeurosis  of  inser- 
tion along  a  curved  line  which  passes  at  first  caudad  and  then 
laterodorsad.  The  aponeurosis  fibres  continue  in  the  direction 
of  the  muscle-fibres  to  the 

Insertion  into  the  median  raphe  ventrad  of  the  sternum  from 
the  insertion  of  the  seventh  costal  cartilage  to  the  xiphoid 
process,  into  the  linca  alba  from  the  sternum  to  the  pubic 
tubercle,  and  into  the  turbercle  and  the  cranial  border  of  the 
pubis.  Caudad  of  the  xiphoid  process  the  aponeurosis  is  closely 
united  to  the  superficial  layer  of  the  internal  oblique,  where  it 
forms  the  outer  layer  of  the  sheath  of  the  rectus  abdominis. 
Laterad  of  the  pubic  tubercle  the  tendon  is  perforated  by  the 
inguinal  canal.  In  the  cat  neither  the  caudal  part  of  the  muscle 
nor  its  tendon  is  attached  to  the  ilium,  as  it  is  in  man  and  the 
dog,  so  that  no  Poupart's  ligament,  or  inguinal  ligament,  is 
formed. 

Relations.  — Outer  surface  with  the  cutaneus  maximus, 
the  integument,  and  near  the  origin  with  the  latissimus  dorsi 
iFig.  68,  m).      Inner  surface  with  the  obliquus  internus  (Ffg. 
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73,  o),  the  rectus  abdominis  (Fig.  73,  k)^  the  intercostales  ex- 
terni  (Fig.  73,  ;;/),  a  small  part  of  the  serratus  posterior  inferior 
(Fig.  73,  ;/),  and  by  its  dorsal  tendon  with  the  longissimus 
dorsi  (Fig.  69,  /). 

Action. — Constrictor  of  the  abdomen. 

M.  obliquus  abdominis  internus  (Fig.  73,  0), — A  thin 

sheet  similar  to  the  preceding  but  of  less  extent.  Its  fibres 
cross  those  of  the  external  oblique  nearly  at  right  angles  and 
lie  beneath  them. 

Origin, — (i)  Between  the  fourth  and  seventh  lumbar  verte- 
bra.* from  the  lumbar  aponeurosis  which  is  common  to  it  and  the 
external  oblique.  The  lumbar  aponeurosis  takes  origin  from 
the  lumbar  spinous  processes  and  the  interspinous  ligaments, 
and  is  continuous  craniad  with  the  aponeurosis  of  the  serratus 
posterior  inferior.  Laterad  it  splits  into  three  sheets,  two  for 
the  above-named  muscles  and  a  third  which  passes  to  the 
vertebral  transverse  processes  and  forms  the  fascia  covering  the 
supraspinous  muscles  of  the  lumbar  region.  (2)  By  a  similar 
aponeurosis  from  the  ventral  half  of  the  iliac  crest.  (3)  By 
fleshy  fibres  from  the  three  crural  arches.  These  are  three 
delicate  ligamentous  arches  which  stretch  from  the  crest  of  the 
ilium  to  the  pubic  spine.  The  dorsal  one  gives  exit  to  the 
iliopsoas  muscle,  the  middle  to  the  femoral  vessels,  and  the 
ventral  to  the  spermatic  cord.  In  the  female  the  middle  and 
ventral  arches  may  fuse.  The  pillar  between  the  dorsal  and 
middle  arches  is  attached  to  the  iliopectineal  eminence. 

Insertion. — The  fibres  pass  cranioventrad  and  end  along  a 
longitudinal  line  in  a  thin  aponeurosis  of  insertion,  which  is 
united  in  the  linea  alba  to  those  of  the  external  oblique  and 
transversus.  At  the  caudal  end  of  the  aponeurosis  all  its  fibres 
pass  outside  of  the  rectus  abdominis  (Fig.  73,  k\  At  its 
cranial  end  the  fibres  divide  into  two  sheets  or  laminae,  one  of 
which  passes  outside  of  the  rectus  and  the  other  inside.  The 
outer  lamina  unites  with  the  aponeurosis  of  the  external 
oblique,  while  the  inner  lamina  unites  with  that  of  the  trans- 
versus. There  is  thus  formed  a  sheath  for  the  cranial  part  of 
the  rectus  muscle. 

Relations. — Outer  surface  with  the  obliquus  extern  us  (Fig. 
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68,  /).     Inner  surface  with  the  transversus   abdominis  (Fig. 

69,  /) ,  and  by  its  ventral  tendon  with  the  rectus. 
Action. — Compressor  of  the  abdomen. 

M.  transversus  abdominis  (Fig.  69,  /). — A  thin  sheet 
covering  the  whole  surface  of  the  abdomen  and  lying  beneath 
the  internal  oblique,      its  fibres  are  nearly  transverse. 

Origin. — (i)  By  fleshy  fibres  or  by  a  thin  aponeurosis  from 
the  cartilages  of  all  the  false  and  floating  ribs,  by  interdigitation 
with  the  fibres  of  the  diaphragm.  ,(2)  TVom  the  tips  of  all  th<* 
lumbar  transverse  processes.  (3)  From  the  ventral  border  of 
the  ilium.  (4)  From  the  dorsal  and  middle  of  the  three  crural 
arches,  where  it  may  blend  partly  with  the  internal  oblique. 
The  muscle  is  continuous  craniad  with  the  transversus  thoracis 
muscle.  Near  the  lateral  "border  of  the  rectus  abdominis  the 
muscle  ends  in  a  thin  aponeurosis  of  insertion  which  is  con- 
tinued (its  fibres  having  the  direction  of  the  muscle-fibres)  to 
the 

Insertion  in  the  linea  alba. 

Relatiopis. — Outer  surface  with  the  internal  oblique  (Fig. 
71,  o)  and  the  rectus  abdominis  (Fig.  73,  /•),  dorsad  also  with 
the  longissimis  dorsi  (Fig.  69,/).  Inner  surface  with  a  thin 
fascia  covering  the  peritoneum  and  ventrocaudad  with  the 
rectus  (Fig.  73.  k).  The  dorsal  edge  of  the  if\uscle  touches 
the  iliopsoas  and  longissimus  dorsi ;  the  ventral  edge  touches 
the  muscle  of  the  opposite  side. 

Action. — Constrictor  of  the  abdomen. 

M.  rectus  abdominis  (Fig.  73,  k). — A  rather  thick,  flat 
muscle  which  lies  near  the  median  ventral  line  separated  by 
the  linea  alba  from  its  fellow  of  the  opposite  side  and  stretching 
from  the  pubis  to  the  first  costal  cartilage.  Opposite  the  first 
lumbar  vertebra  it  is  approximately  four  centimeters  wide.  It 
ncirrows  at  both  ends. 

Origin  by  a  strong  tendon  from  the  tubercle  of  the  pubis. 
The  muscle  passes  craniad  at  first  between  the  peritoneal  fascia 
and  the  transversus  aponeurosis,  then  in  the  sheath  formed  by 
the  internal  and  external  oblique  and  the  transversus  aponeuro- 
sis. It  emerges  from  the  sheath  opposite  the  xiphoid  process 
and  passes  ventrad  of  the  costal  cartilages.     Between  the  third 
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73,  o)j  the  rectus  abdominis  (Fig.  73,  k),  the  intercostales  ex- 
terni  (Fig.  73,  ;;/),  a  small  part  of  the  serratus  posterior  inferior 
(Fig.  73,  ;/),  and  by  its  dorsal  tendon  with  the  longissimus 
dorsi  (Fig.  69,  /). 

Action. — Constrictor  of  the  abdomen. 

M.  obliquus  abdominis  intemus  (Fig.  73,  o), — A  thin 
sheet  similar  to  the  preceding  but  of  less  extent.  Its  fibres 
cross  those  of  the  external  oblique  nearly  at  right  angles  and 
lie  beneath  them. 

Origin, — (i)  Between  the  fourth  and  seventh  lumbar  verte- 
brae from  the  lumbar  aponeurosis  which  is  common  to  it  and  the 
external  oblique.  The  lumbar  aponeurosis  takes  origin  from 
the  lumbar  spinous  processes  and  the  interspinous  ligaments, 
and  is  continuous  craniad  with  the  aponeurosis  of  the  serratus 
posterior  inferior.  Laterad  it  splits  into  three  sheets,  two  for 
the  above-named  muscles  and  a  third  which  passes  to  the 
vertebral  transverse  processes  and  forms  the  fascia  covering  the 
supraspinous  muscles  of  the  lumbar  region.  (2)  By  a  similar 
aponeurosis  from  the  ventral  half  of  the  iliac  crest.  (3)  By 
fleshy  fibres  from  the  three  crural  arches.  These  are  three 
delicate  ligamentous  arches  which  stretch  from  the  crest  of  the 
ilium  to  the  pubic  spine.  The  dorsal  one  gives  exit  to  the 
iliopsoas  muscle,  the  middle  to  the  femoral  vessels,  and  the 
ventral  to  the  spermatic  cord.  In  the  female  the  middle  and 
ventral  arches  may  fuse.  The  pillar  between  the  dorsal  and 
middle  arches  is  attached  to  the  iliopectineal  eminence. 

Insertion. — The  fibres  pass  cranioventrad  and  end  along  a 
longitudinal  line  in  a  thin  aponeurosis  of  insertion,  which  is 
united  in  the  linea  alba  to  those  of  the  external  oblique  and 
transversus.  At  the  caudal  end  of  the  aponeurosis  all  its  fibres 
pass  outside  of  the  rectus  abdominis  (Fig.  73,  k).  At  its 
cranial  end  the  fibres  divide  into  two  sheets  or  laminae,  one  of 
which  passes  outside  of  the  rectus  and  the  other  inside.  The 
outer  lamina  unites  with  the  aponeurosis  of  the  external 
oblique,  while  the  inner  lamina  unites  with  that  of  the  trans- 
versus. There  is  thus  formed  a  sheath  for  the  cranial  part  of 
the  rectus  muscle. 

Relations. — Outer  surface  with  the  obliquus  cxternus  (Fig. 
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68,  /).     Inner  surface  with  the  transversus   abdominis  (Fig. 

69,  /) ,  and  by  its  ventral  tendon  with  the  rectus. 
Action. — Compressor  of  the  abdomen. 

M.  transversus  abdominis  (Fig.  69,  /). — A  thin  sheet 
covering  the  whole  surface  of  the  abdomen  and  lying  beneath 
the  internal  oblique.      Its  fibres  are  nearly  transverse. 

Origin, — (i)  By  fleshy  fibres  or  by  a  thin  aponeurosis  from 
the  cartilages  of  all  the  false  and  floating  ribs,  by  interdigitation 
with  the  fibres  of  the  diaphragm.  ,(2)  From  the  tips  of  all  the 
lumbar  transverse  processes.  (3)  From  the  ventral  border  of 
the  ilium.  (4)  From  the  dorsal  and  middle  of  the  three  crural 
arches,  where  it  may  blend  partly  with  the  internal  oblique. 
The  muscle  is  continuous  craniad  with  the  transversus  thoracis 
muscle.  Near  the  lateral  "border  of  the  rectus  abdominis  the 
muscle  ends  in  a  thin  aponeurosis  of  insertion  which  is  con- 
tinued (its  fibres  having  the  direction  of  the  muscle-fibres)  to 
the 

Insertion  in  the  linea  alba. 

Rclatiofts. — Outer  surface  with  the  internal  oblique  (Fig. 
7S,  0)  and  the  rectus  abdominis  (Fig.  73,  /•),  dorsad  also  with 
the  longissimis  dorsi  (Fig.  69.  /).  Inner  surface  with  a  thin 
fascia  covering  the  peritoneum  and  ventrocaudad  with  the 
rectus  (Fig.  y^,  k).  The  dorsal  edge  of  the  rf^uscle  touches 
the  iliopsoas  and  longissimus  dorsi ;  the  ventral  edge  touches 
the  muscle  of  the  opposite  side. 

Action. — Constrictor  of  the  abdomen. 

M.  rectus  abdominis  (Fig.  73,  k). — A  rather  thick,  flat 
muscle  which  lies  near  the  median  ventral  line  separated  by 
the  linea  alba  from  its  fellow  of  the  opposite  side  and  stretching 
from  the  pubis  to  the  first  costal  cartilage.  Opposite  the  first 
lumbar  vertebra  it  is  approximately  four  centimeters  wide.  It 
narrows  at  both  ends. 

Origin  by  a  strong  tendon  from  the  tubercle  of  the  pubis. 
The  muscle  passes  craniad  at  first  between  the  peritoneal  fascia 
and  the  transversus  aponeurosis,  then  in  the  sheath  formed  by 
the  internal  and  external  oblique  and  the  transversus  aponeuro- 
sis. It  emerges  from  the  sheath  opposite  the  xiphoid  process 
and  passes  ventrad  of  the  costal  cartilages.     Between  the  third 
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and  fourth  costal  cartilages  it  ends  in  a  thin  tendon  which 
passes  beneath  the  transversus  costarum  and  is 

Inserted  into  the  first  costal  cartilage  near  its  middle,  into 
the  second  costal  cartilage  near  its  sternal  end,  and  into  the 
sternum  between  the  first  and  fourth  cartilages. 

Relations. — Outer  surface  of  the  cranial  part  of  the  muscle 
and  its  tendon  with  the  pectoralis  -minor  (Fig.  68,  o)  and  the 
transversus  costarum  (Fig.  7S,j);  caiMad  the  muscle  is  covered 
by  the  outer  layer  of  the  rectus  sheath.  Lateral  edge  with  the 
obliquus  externus  (Fig.  68,  /),  obliquus  internus  (Fig.  73,  <>}, 
and  transversus  abdominis  (Fig.  69,  /).  Medial  edge  with  the 
muscle  of  the  opposite  side.  Inner  surface  with  the  internal 
intercostals  (Fig.  69,  /')  and  the  rib  cartilages;  the  inner  layer 
of  the  rectus  sheath  and  the  peritoneum. 

Action. — Retracts  the  ribs  and  sternum  and  compresses  the 
abdomen. 

IV.    MUSCLES  OF  THE  THORACIC  LIMBS, 

The  muscles  connecting  the  thoracic  limbs  with  the  rest  of 
the  body  have  been  described. 

I .  Muscles  of  the  Shoulder. 

A.  Muscles  on  the  Lateral  Surface  of  the 

Shoulder. 

M.  deltoideus. — The  deltoid  muscle  of  the  cat  is  divided 
into  two  (or  three)  portions  which  are  together  equivalent  to 
the  human  deltoid.  These  are  the  spinodeltoid,  the  acro- 
miodeltoid,  and  possibly  the  clavobrachial,  which  is  frequently 
called  clavodeltoid. 

M,  spinodeltoideus  (Fig.  75,  e\  Fig.  68,  /). — A  rather 
thick,  flat  muscle  between  the  scapular  spine  and  the  deltoid 
ridge  of  the  humerus.  It  forms  a  chord  of  the  angle  between 
the  glenoid  border  of  the  scapula  and  the  humerus. 

Origin  by  short  tendon-fibres  from  the  glenoid  border  of 
somewhat  more  than  the  middle  third  of  the  spine  of  the 
scapula  (Fig.  T^,  g),  and  from  a  tendinous  raphe  between  the 
spinotrapezius  (Fig.  6%^j^^  acromiotrapezius  (Fig.  6%,  //),  and 
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infraspinatus  (Fig.  75,  c).  The  origin  may  pass  toward  the 
vertebral  border  of  the  scapula  onto  the  infraspinatus  muscle 
(Fig.  75,  r). 

Insertion  (Fig.  81,  //)  by  a  flat  tendon  upon  the  deltoid 
ridge  of  the  humerus,  nearly  parallel  to  that  of  the  pectoralis 
major. 

Relations. — Outer  surface  with  the  integument  and  at  the 
insertion  with  the  acromiodeltoideus  (Fig.  75,/).  Inner  sur- 
face with  the  infraspinatus  {c),  teres  minor  (Fig.  80,  c),  caput 
laterale  (Fig.   75,   //),  and^^|fiiut  longum  (Fig.   75,  g)  of  the 

triceps  muscle.  :^HSt 

Action. — Flexes  the^i™^feiind  rotates  it  outward. 

M.  acromiodeltoideus  (1^P75.  /;  Fig.  68,  g). — A  flat 
muscle  which  overlies  the  distal  end  of  the  spinodeltoideus 
(F'ig.  75,  c).     It  connects  the  acromion  with  the  humerus. 

Origin  (Fig.  t(>,  d). — From  the  glenoid  border  of  the 
acromion,  and  sometimes  the  adjacent  metacromion  as  far  as 
the  tip. 

Insertion. — Mostly  upon  the  outer  surface  of  the  spinodel- 
toideus (Fig.  75,  e).  The  outer  fibres  are  continued  to  the 
bone,  especially  at  the  lateral  border  of  the  muscle,  and  are 
inserted  along  a  line  ventrad  of  the  line  of  insertion  of  the 
spinodeltoideus,  and  extending  farther  distally  (Fig.  81,  g). 
Some  of  the  outer  fibres  pass  into  the  brachialis  (Fig.  80,  //). 

Relations. — Outer  surface  with  the  integument  and  the 
clavobrachial  (Fig.  68,  e).  Inner  surface  with  the  infraspinatus 
(Fig.  75,  r),  teres  minor  (Fig.  80,  c),  spinodeltoid  (Fig.  75,  e)^ 
and  caput  laterale  of  the  triceps  (Fig.  75,  //). 

Action. — Like  that  of  the  spinodeltoid. 

M.  clavobrachialis  (Fig.  65,  k\  Fig.  68,  e). — A  flat,  tri- 
angular muscle  on  the  cranial  surface  of  the  shoulder,  forming 
a  direct  continuation  of  the  clavotrapezius  (Fig.  68,  d).  These 
two  are  frequently  described  as  constituting  a  single  muscle, 
the  cephalohumeral  or  cephalobrachial.  (The  clavobrachial  is 
frequently  given  the  name  clavodeltoid ;  as  its  homology  with 
the  human  clavodeltoid  appears  doubtful,  it  seems  well  to  use 
the  name  clavobrachial,  as  proposed  by  Clascn.) 

Origin.  —  Its   superficial  fibres   are    continuations   of  the 
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clavotrapezius  (Fig.  68,  d)\  other  fibres  have  origin  from  the 
clavicle  and  from  a  raphe  laterad  of  the  clavicle  which  is  com- 
mon to  this  muscle  and  the  clavotrapezius.  It  passes  distad 
along  the  cranial  surface  of  the  arm,  growing  narrower  as 
it  approaches  the  convexity  of  the  elbow. 

Insertion, — Eight  to  ten  millimeters  from  the  ulna  it  j<>in» 
the  brachialis  muscle  (Fig.  79,  / )  to  be  inserted  with  it  by  a 
flat  tendon  (Fig.  79,  / ;  Fig.  87,  c)  upon  a  rough  area  on  the 
medial  surface  of  the  ulna  just  distad  of  the  semilunar  notch, 
and  about  midway  between  the  dorsal  and  ventral  borders. 

Relations. — Outer  surface  with  the  integument.  Inner 
surface  with  the  pectoralis  major  (Fig.  65,  /),  biceps  (Fig. 
77^  jr)*  lateral  head  of  the  triceps  (Fig.  75,  //),  acromiodeltoid 
(Fig.  75,/).  and  brachialis  (Fig.  80,  /i).  Medial  border  with 
the  ix^ctoantibrachialis  (Fig.  65,  ;;/).  Lateral  border  free 
except  near  the  insertion,  where  it  is  in  relation  with  the 
brachialis. 

Aetion. — Flexor  of  the  antibrachium. 

M,  supraspinatus  (Fig.  75,  (7)  occupies  the  whole  of  the  ' 
supraspinatus  fossa  of  the    scapula.      It  is  covered  by  strong 
fascia  which  stretches  from  the  free  edge  of  the  spine  to  the 
coracoid  border  of  the  .scapula  and  to  the  coracoid  half  of  its 
vertebral  border. 

Orij^in  (Fig.  76,  d)  by  fleshy  fibres  from  the  whole  surface 
of  the  supraspinatus  fossa,  from  the  above-mentioned  fascia, 
and  from  the  subscapularis  (Fig.  yy,  a)  craniad  of  the  coracoid 
border  of  the  scapula. 

Insertion  (Fig.  83,  a). — It  passes  over  the  capsule  of  the 
shoulder-joint,  to  which  it  is  closely  attached,  and  is  inserted 
into  the  free  border  of  the  great  tuberosity  ventrad  (or  proxi- 
mad)  of  the  fossa  for  the  infraspinatus  (Fig.  83,  e). 

Relations. — Outer  surface  with  the  spinotraf>ezius  (Fig. 
68, y),  acromiotrapezius  (Fig.  68,  //),  levator  scapuhe  ventralis 
(Fig.  68,  f)y  clavotrapezius  (Fig.  68,  d),  and  cleidomastoid 
(Fig.  65,  //).  Inner  surface  with  the  scapula.  The  distal  end 
of  the  coracoid  border  is  closely  related  to  the  pectoralis  minor 
(Fig.  79.  f).  The  glenoid  border  is  related  to  the  origin  of 
the  deltoidei. 
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Action. — Extends  the  humerus  after  it  has  been  flexed  on 
the  scapula. 

M,  infraspinatus  (Fig.  75,  r). — This  fills  the  infraspinatus 
fossa,  its  fibres  converging  to  the  insertion  on  the  great  tuber- 
osity of  the  humerus. 

Origin  (Fig.  76,  a). — By  fleshy  fibres  from  the  whole  infra- 
spinatus fossa,  and  by  a  raphe  between  it  and  the  teres  major 


Fig.  76.— Lateral  Surface  of  the  Scapula,  with  the  Areas  of  Attach- 
ment OK  Muscled. 

a,  M.  infraspinatus;  /',  M.  supraspinatus;  r,  origin  of  M.  biceps;  d^  M.  acromio- 
deltoidfus;  t\  M.  teres  minor:  /",  M.  levator  scapulze  ventralis;  gy  M,  spinodeltoidcus; 
//,  M.  acroiniotrapczius;  /,  M.  rhomboideus ; /,  M.  teres  major;  >6-/,  line  of  insertion 
of  M.  spinotrapezius. 

(Fi^;.  75,  ^/),  and  sometimes  by  fibres  from  the  teres  minor 
(Fig.  80,  r),  triceps,  spinodeltoidcus  (T^ig.  75,  c),  spinotrapezius 
(Fig.  68,7),  and  .subscapularis  (Fig.  yj,  a). 

Insertion  (Fig.  83,  c). — By  a  flat  tendon  which  passes  over 
the  capsule  of  the  joint,  into  the  ventral  half  of  the  infraspinatus 
fossa  on  the  great  tuberosity  of  the  humerus.  (The  dorsal  half 
of  the  fos.sa  is  covered  by  a  synovial  bursa.) 

Relations, — Outer  surface  with  the  spinotrapezius  (Fig. 
68,7).  spinodeltoid  (Fig.*  68,  /),  acromiodeltoid  (Fig.  68,  g), 
teres  major  (Fig.  75,  d),  and  levator  scapulae  ventralis  (Fig. 
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68»y*).  Inner  surface  with  the  scapula.  Glenoid  border  with 
the  teres  minor  (Fig.  80,  c),  the  teres  major  (Fig.  75,  d),  and 
the  long  head  of  the  triceps  (Fig.  75,  g). 

Action. — Rotates  the  humerus  outward. 

M.  teres  minor  (Fig.  80,  c). — A  small  muscle  from  the 
glenoid  border  of  the  scapula  to  the  proximal  end  of  the 
humerus. 

Origin  (Fig.  ^6,  e)  by  a  sheet  of  tendinous  fibres  from  the 
glenoid  border  of  the  scapula  beginning  about  one-fifth  the 
length  of  the  border  from  the  glenoid  fossa  and  extending  to 
its  middle.  It  is  often  attached  to  the  infraspinatus  (Fig. 
80,  b)  and  the  caput  longum  of  the  triceps  (Fig.  75,  g). 

Insertion  (Fig.  83,  d)  by  a  short  tendon  into  the  tubercle 
just  distad  of  the  infraspinatus  fossa  on  the  great  tuberosity  of 
the  humerus. 

Relations,  —  Outer  surface  with  the  spinodeltoideus  (Fig. 
75,  r),  acromiodeltoideus  (Fig.  75,  /),  and  the  infraspinatus 
(Fig.  80,  b).  Inner  surface  with  the  lateral  (Fig.  75,  //)  and  long 
(Fig.  75,  g)  heads  of  the  triceps  and  the  capsule  of  the  joint. 

Action. — Assists  the  infraspinatus  to  rotate  the  humerus 
outward. 

B.  Muscles  on  the  Medial  Surface  of  the  Shoulder. 

(Fig.  77') 

M.  subscapularis  (Fig.  77,  a). — A  triangular  mass  from 
the  subscapular  fossa  to  the  lesser  tuberosity  of  the  humerus. 

Origin  (Fig.  7S,  a). — From  the  whole  subscapular  fossa 
except  along  the  fusiform  area  for  the  attachment  of  the  levator 
scapulae  and  the  serratus  anterior  near  the  vertebral  border, 
and  except  over  a  quadrangular  area  about  one  centimeter  long 
near  the  glenoid  angle.  The  origin  is  by  fleshy  fibres  directly 
from  the  periosteum  except  along  two  or  three  lines  marked 
by  oblique  ridges.  To  these  lines  are  attached  tendinous  fibres. 
At  the  glenoid  border  the  area  of  origin  sometimes  occupies 
part  or  the  whole  of  the  surface  of  the  fossa  for  the  origin  of  the 
teres  major,  so  that  the  teres  arises  from  the  fascia  on  the  sur- 
face of  the  subscapularis.  At  the  coracoid  border  some  of  the 
fibres  may  take  origin  from  the  adjacerff^fascia  of  the  supra- 
spinatus  (Fig.  77,  d). 
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Insertion  (Fip.  82,  At. — The  fibres  converge  to  the  glenoi 
border    and  the  insertion  i 
(    n£,    flat  tendon  into*t 


I  border  of  the  lessd| 
ubtr  sityof  the  humerum 
Relations.  — Latert 
urface  with  the  scajiuU 
and  the  capsule  of  ths 
shoulder- joint.      Medidj 
surface  with  the  levat* 
scapula;  (Fig,  73,  h),  serf 
ratus  anterior  (Fig.  73. , 
part  of  the  scalenus   (FigJ 
!,   f\   the  transvcrsus  < 
tarum    (Fig.    73,  _/'),   and 
coracobrachial  is     {Fig.     yj. 
Cranial  border  with  die  supraspinal 
tus   (Fig.   Tj.   d).      Caudal  border 


M.  epLlroclilesrU.  M-  clnvobrachialis.  i 
breail.  muscles    h«vc    been      removed. 

'•,  insertioa  of  M.  Icvbiot  : 
\i  anterior;  1 
.1'.  M.  supnwpinMus;  t.  M.  latisaimus  iliit>i  (?', 
cut  edge  of  that  pan  which  beiximch  united  wiili 
the  bicipital  arch);  /,  M.  coracobrachial  is;  4',  M. 
biceps  bracbii  (the  cap&ule  of  the  joiui  bai  been 
laid  open  to  show  its  tendon);  A,  cut  ~ 
of  pecioralis  muscles;  >,  caput  longum  of  M.  tii- 
ceps  brachli;  J,  long  porlinn  of  cajiul  mediale 
of  M.  triceps  biacliii;  i,  inlemuMUBle  portion  of 
caput  mediale  of  M.  triceps  bracbii;  /.short  por- 
tion of  caput  mediale  of  M.  triceps  brachli;  m, 
cut  end  of  M.  clavobmchinlis;  n,  M.  brachjora- 
ilialis;  0,  M.   ei tensor  carpi  ladiolis  longui:  p. 
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with    the    teres    major    (Fig.   77,  c)   and    infraspinatus    (Fig. 

7S>^^^' 

^Action. — Pulls  the  humerus  inward  (mediad). 

M.  teres  major  (Fig.  75,  d\  Fig.  77,  c). — A  thick  muscle^ 
triangular  in  cross-section,  lying  parallel  with  the  glenoid  border 
of  the  scapula. 

Origin  (Fig.  7C^,j\  Fig.  78,  /^)  from  the  vertebral  one-third 
of  the  glenoid  border  of  the  scapula,  and  from  fascia  covering- 
the  subscapularis  (Fig.,  77,  a) 
and  the  infraspinatus  (Fig.  75,  c) 
over  a  small  area  near  the  gleno- 
vertebral  angle  of  the  scapula. 
It  may  touch  the  insertion  of  the 
rhomboideus. 

Insertion  (Fig.  82,  f)  by  a 
tendon  common  to  it  and  the 
latissimus  dorsi  (Fig.  79,  d'),  as 
already  described. 

Relations.  —  Outer  surface 
with  the  caput  longum  (Fig.  75, 
g)  and  the  long  portion  (Fig. 
80.  /)  of  the  caput  mediale  of 
the  triceps,  the  latissimus  dorsi 
(Fig.  77,  e),  and  the  cutaneus 
maximus.  Inner  surface  with 
the  serratus  anterior  (Fig.  73,  / ), 

the  scalenus   (FiL'-     7%     f\     the  ^'^''''  78.-Mki)ial  Sirkace  of  the 
Lilt    :jL.uciiuh    ^11^.    /J,  J),    ine      scAriTLA    with    the    Areas    ok 

transversuscostarumlFig.  73,7),      Attachment  ok  Musclf^s. 

and     the    biceps     (Fig.     77,    g).       '^-M  subscapularis;  *,M.  teres  major; 

*,^      '^       '  '  ^    ^  ^     c,  2i\    serratus  an  tenor;   a,   M.  levator 
Dorsal  border  with  the  subscapu-  scapulx;  /,  M.  rhomlwideus;  /,  M.  oc- 

laris  rFiP-    n    n\  ind  infn«;nina-  cipitoscapularis;  ^,  M.  biceps;    h,  M. 
laris  (^rig.  •J7,  a)  ana  miraspina-  coracobrachialis;  /.caput  lonKumofM. 

tUS  (Fig.   75,  C),  triceps. 

Action, — Rotates  the  humerus  inward  and  flexes  it  in  oppo- 
sition to  the  infraspinatus,  teres  minor,  and  the  deltoidei. 


i64  THE  MUSCLES 

2 .  Muscles  of  the  Brachium  or  Upper  Arm. 

M.  clavobrachialis  and  the  pectoralis  group  (Fig.  65,  page 
109)  lie  partly  in  this  region;  they  have  been  described. 

M.  coracobrachialis  (Fig.  77,  f\  Fig.  79,  c), — A  very 
short  muscle  covering  the  inner  (medial)  surface  of  the  capsule 
of  the  shoulder-joint.  It  extends  from  the  coracoid  process 
to  the  proximal  end  of  the  humerus. 

Origin  (Fig.  78,  //). — By  a  round  tendon  from  the  tip  of 
the  coracoid  process. 

Insertion  (Fig.  82,  e)  usually  by  fleshy  fibres  on  an  area 
five  to  eight  millimeters  long  and  about  half  as  wide,  which  lies 
on  the  medial  side  of  the  humerus  parallel  with  the  ridge  which 
runs  from  the  dorsal  end  of  the  lesser  tuberosity  to  the  shaft 
and  close  to  it.  The  proximal  end  of  the  area  is  about  one 
centimeter  from  the  proximal  end  of  the  head  of  the  humerus. 

Relations, — Medial  surface  with  the  biceps  (Fig.  77^  g\ 
pectoralis  minor  (Fig.  65,  o\  and  teres  major  (Fig.  77,  c\ 
Lateral  surface  with  the  capsule  ol  the  shoulder- joint.  Dorsal 
border  with  the  subscapularis  (Fig.  77^  a)  and  the  long  portion 
of  the  caput  mediale  of  the  triceps  (Fig.  77 yj). 

Action. — Adducts  the  humerus. 

The  part  of  the  coracobrachialis  just  described  is  known  as 
the  short  head.  A  long  head  is  sometimes  found.  It  is  a 
conical  bundle  of  fibres  of  varying  size,  which  arises  from  the 
tendon  of  origin  of  the  short  head.  It  passes  distad  into  a  long 
and  extremely  slender  tendon,  the  insertion  of  which  varies 
greatly  in  different  individuals.  It  is  commonly  on  the  humerus 
in  the  region  of  the  supracondyloid  foramen. 

M.  epitrochlearis  or  extensor  antibrachii  longus  (Fig. 
65,  ;-). — A  thin,  flat  muscle  on  the  inner  or  medial  side  of  the 
brachium,  from  the  lateral  surface  of  the  latissimus  dorsi  (Fig. 
65,  q)  to  the  olecranon  process  of  the  ulna. 

Origin  from  the  lateral  or  outer  surface  of  the  ventral  border 
of  the  latissimus  dorsi  (Fig.  65,  ^)  near  the  insertion  of  the 
cutaneus  maximus.  Fibres  are  often  attached  to  the  teres 
major  and  the  pectoralis  minor. 

Insertion  by  a  flat  tendon  which  is  closely  connected  with 
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that  of  the  pectoantibrachiaHs  (Fig.  65,  ;//)  and  is  continuous 
with  the  general  antibrachial  fascia,  into  the  caudal  border  of 
the  cutaneous  (dorsal)  surface  of  the  olecranon  process  of  the 
ulna. 

Relations. — Outer  (medial)  surface  with  the  integument,  the 
latissimus  dorsi  (Fig.  65,  q),  and  the  cutaneusmaximus.  Inner 
(lateral)  surface  with  the  biccj.s  (Fig.  65,  /),  caput  longum 
(Fig.  65,  s),  and  caput  medialc  (Fig.  77yj\  k)  of  the  triceps. 

Action. — Extends  the  antibrachium  and  tends  to  supinate 
the  hand  by  rotating  the  ulna. 

M.  biceps  brachii  (^Fig.  77,  g\  Fig.  65,  /). — A  thick,  fusi- 
form muscle  lying  on  the  front  (ventral)  surface  of  the  humerus. 

Origin  (Fig.  76,  c)  by  a  strong,  round  tendon  from  the 
bicipital  tubercle  of  the  glenoid  angle  of  the  scapula,  at  its 
coracoid  margin.  (In  man  there  is  a  second  head—  coracoid 
head — from  the  coracoid  process.)  The  tendon  passes  through 
the  capsule  of  the  joint  and  then  along  the  bicipital  groove, 
which  is  converted  into  a  canal  by  a  strong  Hgament. 

m 

Insertion  by  a  rounded  tendon  (Fig.  ^7,  d)  on  the  bicipital 
tuberosity  of  the  radius  (Fig.  86.  k). 

Relations. — The  tendon  of  origin  passes  through  the  capsule 
of  the  joint,  which  is  covered  by  a  part  of  the  pectoralis  minor. 
The  muscle  is  then  spanned  for  the  middle  part  of  its  course 
by  the  bicipital  arch  (Fig.  65,  /'),  a  description  of  which  is 
given  below.  Farther  distad  it  is  covered  by  the  clavobrachial 
(Fig.  65,  k)  and  epitrochlearis  (Fig.  65,  r).  At  its  distal  end 
(Fig.  79,  /')  the  muscle  passes  between  the  pronator  teres  on 
the  radial  side  and  the  conjoined  tendon  of  the  brachialis  and 
clavobrachial  (Fig.  79,  /')  on  the  other.  The  biceps  lies 
throughout  most  of  its  length  on  the  ventral  surface  of  the 
humerus,  and  touches  along  the  medial  border  of  its  inner  sur- 
face the  coracobrachialis  (Fig.  77 yf),  the  teres  major  (Fig. 
77,  f).  the  intermediate  portion  of  the  caput  mediale  of  the 
triceps  (Fig.  77,  k),  and  the  short  portion  (Fig.  77,  I)  of  the 
same.  Its  lateral  border  touches  the  pectoralis  minor  (Fig. 
65,  o)  and  the  brachialis  (Fig.  79,  /). 

Action. — Flexes  the  forearm,  and  tends  to  supinate  the 
hand. 
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The  bicipital  arch  (Fig.  65,  /')  is  a  tendinous  arch  formed 
over  the  biceps  muscle.  Its  outer  or  lateral  pillar  is  formed 
by  the  tendon  of  the  pectoralis  minor  {o),  to  which  may  be 
added  part  of  the  latissimus  {q)  tendon.  Its  inner  or  medial 
pillar  is  formed  by  the  conjoined  tendon  of  the  teres  major  and 
latissimus  dorsi  (Fig.  79,  d'),  while  the  xiphihumeralis  (Fig. 
65,  /),  cutaneus  maximus  (Fig.  62,  b),  and  epitrochlearis 
(Fig.  65,  r)  are  connected  with  one  or  the  other  pillar  or  with 
the  muscles  composing  them.  The  caudal  portion  of  the  deep 
layer  of  the  pectoralis  major  (Fig.  65,  f)  may  be  connected 
with  the  inner  pillar. 

M.  brachialis  (Fig.  79,  i.  Fig.  75,  /). — From  the  lateral 
surface  of  the  humerus  to  the  ulna. 

Origin  (Fig.  83,  ^,  g')  from  a  long  V-shaped  line  two  to 
four  millimeters  wide  on  the  lateral  surface  of  the  humerus. 
The  apex  of  the  V  is  just  distad  of  the  teres  minor  tubercle  {d). 
Its  dorsal  limb  {g')  extends  along  the  lateral  supracondyloid 
ridge  to  a  point  opposite  the  proximal  margin  of  the  supra- 
condyloid foramen ;  its  ventral  limb  {g)  extends  in  the  direc- 
tion of  the  deltoid  ridge  to  the  middle  of  the  bone.  No 
muscle-fibres  take  origin  between  the  two  limbs.  The  fibres 
converge  and  end  in  a  flat  tendon  which  joins  the  tendon  of 
the  clavobrachial  (Fig.  79,  k). 

Insertion  (Fig.  87,  c), — The  dorsal  portion  of  the  depressed 
rough  area  on  the  lateral  surface  of  the  ulna  just  distad  of  the 
semilunar  notch. 

Relations. — Outer  surface  with  the  acromiodeltoid  (Fig. 
75,  /),  the  caput  laterale  of  the  triceps  (Fig.  75,  //),  the 
brachioradialis  (Fig.  75.  /')♦  ^^'^^  ^^^^  proximal  end  of  the  ex- 
tensor carpi  radialis  longus  (Fig.  75,  /).  Inner  surface  with 
the  humerus.  Medial  (^^^q  with  the  pectoralis  major  (Fig. 
65,  /)  and  the  biceps  (Fig.  jy ,  g). 

Action. — Flexor  of  the  antibrachium. 

M.  triceps  brachii. — The  triceps  muscle  of  the  cat,  like 
that  of  man,  is  divisible  (as  its  name  indicates)  into  three  main 
portions.  These  are  a  lateral  portion  (caput  laterale),  an 
intermediate  or  long  portion  (caput  longum),  and  a  medial  por- 
tion (caput  mediale).     The  first  two  correspond  to  the  simi- 
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^F        larly  named   heads  in  man ;   the  medial  portion   falls   into  a,' 
^M  number  of  subdivisions  whose  homologues  are  uncertain. 


Fig.  715 — Deep  Muscles  in  thf  Medial  Side  of  the  Humerits. 
1.  Itl.  aapraspionlus ;  i,  M  subsiapulans  i.  M.  curacobracbialis:  li,  M.  ti 
major  ir/',  its  tendon):  '.  put  of  M  latissimus  dorsi  joining  the  teres  major:  /,  CBI  | 
end  of  M.  pccloralis  minor;  f  long  pan  of  caput  mcdialc  of  M.  triceps  brachii;  A.iiU'j 
(crmediale  part  of  caput  mediile  of  M  Inceps  1  M.  brochialis  (i*,  its  tendon): /,shoK  i 
pari  of  caput  mediale  of  M.  tnceps  t  cut  endvf  M.  claTobrachialis;  /,  /',  cut  ends  1 
of  M.  biceps;  iH.  M.  bracliiontdmlis  H  M  extensor  caq>i  radiolis  longus;  a,  M.  ^'1 
tensor  cair^i  radialis  brcris:  /  fifth  bead  of  M  Hcior  profundas  digitoium:  g,  fitM;M 
head  of  M.  flexor  profundus  dlgilorum  l  bumerus;  2,  olecranon;  3,  medial  «pt- I 
condyle  of  humerus. 

Caput  laterale  {anconeus  lateralis)  (Fig.  75.  A;  Fig.  68.  lyi 
—The  lateral  portion  is  aflat  muscle  (most  of  it  subcutaneous)/ 
on  the  lateral  side  of  the  brachiun,  connecting  the  pro-ximal 
end  of  the  humerus  with  the  olecranon  process  of  the  ulna. 
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Origin  (Fig.  8 1,  //'). — By  a  flat  tendon  trom  the  proximal 
portion  of  the  deltoid  ridge  and  the  distal  border  of  the  teres 
minor  tubercle. 

Insertion  (Fig.  ^6,  c)  by  a  thin,  flat  tendon  into  the  lateral 
border  of  the  dorsal  surface  of  the  ulna  between  a  point  oppo- 
site the  distal  margin  of  the  semilunar  notch  and  the  proximal 
end  of  the  olecranon. 

Relations, — Lateral  surface  with  the  integument,  and  at  the 
proximal  end  with  the  spinodeltoid  and  acromiodeltoid  (Fig. 
75,  e  and  /).  Medial  surface  with  the  brachialis  (Fig.  75,  /), 
the  caput  longum  (^),  the  caput  mediale,  the  brachioradialis  {k)^ 
the  anconeus  (Fig.  80,  /),  and  the  origins  ofthe  extensor  carpi 
radialis  longus  (Fig.  75,  /),  the  extensor  communis  digitorum 
(;«),  and  the  extensor  digitorum  lateralis  (//). 

Caput  longum  (anconeus  longus)  (Fig.  75,  g\  Fig.  6%,  k\ 
Fig.  TJ ,  /). — A  prismatic,  fusiform  mass  connecting  the  scapula 
with  the  olecranon. 

Origifi  (Fig.  ySy  i)  by  a  thick,  flat  tendon  from  a  triangular 
area  one  or  two  centimeters  long  at  the  glenoid  end  of  the 
scapula  on  the  glenoid  border.  The  base  of  the  area  is  about 
one  millimeter  from  the  margin  ofthe  glenoid  fossa. 

Insertion  (Fig.  S6,  b). — The  muscle  ends  in  a  thick  tendon 
which  passes  over  the  bifurcated  ventral  end  of  the  olecranon 
and  is  inserted  upon  the  rounded  tuberosity  which  forms  the 
dorsal  angle  ofthe  olecranon. 

Relations, — Lateral  surface  with  the  caput  laterale  (Fig. 
75,  //),  a  portion  of  the  caput  mediale  (Fig.  77,7  and  k),  the 
spinodeltoid  (Fig.  75,  e),  the  infraspinatus  (Fig.  75,  r),  and 
the  integument.  Medial  surface  with  the'  epitrochlearis  (Fig. 
65,  r)  and  the  conjoined  portions  of  the  latissimus  dorsi  and 
teres  major  (Fig.  79,  d).  Ventral  border  with  the  caput 
niedialc  (Fig.  77, 7  and  k). 

Caput  mediale. — The  medial  head  consists  of  three  portions 

(Fig-  79'  <C»  /^y)- 

(i)  The  long  portion  (anconeus  posterior)  (Fig.  77,  j\  Fig. 

79»^;  Fig-  80,/). 

Origin  (Fig.  83,  ^)  from  a  triangular  area  on  the  dorsal  sur- 
face of  the  humeral  shaft.     The  base  of  the  area  is  against  the 


\MUSCLES   OF   THE   THORaICIC  LIMBS. 

articular  head,  and  its  apex  about  one-sixth  the  length  of  the  ' 
hiimtriis  from  the  head.     It  is  between  the  coracobrachial  is 

and  the  lateral  head  of  the  triceps. 


mcdiale  of  M.  triceps  bracbil ;  ^,  cut  insenion  of  M.  scromiodelloideus;  a,  M.  brachi- 
ttlb;  I,  M.  brachioiadialis;  y,  intennediiUe  part  of  caput  mcdialeof  M.  triceps  brachii; 
i.  M.  extensor  carpi  rodialis  Inngus;  /,  M.  anconeus;  m,  M.  extensor  commanis  digi- 
lonim.  I,  great  lubtrosity  of  humerus;  i.  3,  superficial  radial  and  dorsal  interos- 
seous branches,  respectively,  of  tlie  radial  nerve. 

Insertion  (Fig.  86,  a).— The  muscle  ends  in  a  long,  slen- 
der tendon  which  passes  through  the  furrow  on    the  ventral 
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angle  of  the  olecranon  and  is  inserted  into  an  oblique  ridge 
which  forms  the  dorsal  limit  of  the  furrow.  The  tendon  is 
separated  from  the  floor  of  the  furrow  BjTa  synovial  bursa. 

(2)  The  intermediate  portion  (anconeus  internus)  (Fig.  jj^ 
k\  Fig.  79,  h\  Fig.  80, ». 

Origifi  (Fig.  82,  g)  by  fleshy  fibres  from  a  triangular  area 
proximad  of  the  middle  of  the  dorsomedial  surface  of  the 
humerus.  The  length  of  the  area  equals  about  one-fourth  the 
length  of  the  bone.  Its  apex  points  proximad  and  is  almost 
continuous  with  the  apex  of  the  area  of  origin  of  the  long  por- 
tion. 

lusertion  (Fig.  ^7,  i)  by  short  tendon-fibres  into  the  medial 
border  of  the  ventral  and  proximal  surfaces  of  the  olecranon. 
It  is  connected  with  the  tendon  of  the  long  portion. 

(3)  Short  portion  (Fig.  79,/;  Fig.  77,  I). 

Origin  (Fig.  82,  //)  from  the  outer  surface  of  the  bony  bar 
which  encloses  the  supracondyloid  foramen  of  the  humerus,  as 
far  as  the  medial  epicondyle. 

Insertion  (Fig.  ^7,  e)  by  fleshy  fibres  into  the  medial  border 
of  the  olecranon  distad  of  the  tuberosity  for  the  insertion  of  the 
caput  longum. 

Relatio7is  of  the  caput  mediale. — Lateral  surface  with  the 
caput  laterale  (Fig.  75,  //),  the  humerus,  and  the  anconeus  (Fig. 
80,  /).  Dorsal  surface  with  the  caput  longum  (Fig.  77,  /'), 
the  cpitrochlearis  (Fig.  65,  r),  and  the  teres  major  (Fig. 
79,  d).      Ventral  surface  with  the  biceps  (Fig.  77,  g). 

Action  of  the  Triceps. — The  entire  triceps  group  forms  a 
powerful  extensor  of  the  forearm.  The  short  portion  of  the 
medial  head  tends  also  to  rotate  the  arm  outward,  so  as  to 
supinatc  the  hand.  — 

M.  anconeus  (Fig.  80,  /). — A  triangular  muscle  on  the 
outside  of  the  elbow-joint  from  the  humerus  to  the  ulna. 

Origin  (Fig.  83,  /). — An  irregularly  triangular  area  at  the 
distal  end  of  the  dorsal  surface  of  the  humerus.  The  area  of 
origin  is  limited  laterally  by  the  sharp  lateral  supracondyloid 
ridge.      It  sometimes  extends  onto  the  lateral  epicondyle. 

Insertion  (Fig.  ^6y  d). — The  lateral  surface  of  the  ulna  from 
the  distal  margin  of  the  semilunar  notch  to  the  proximal  end 
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F:(i.  81.— Ventral  Svk-      Klc.  Sa Meujai.  Sine     Fkj.  83.— Dorsal  .Surfacb 

7ACB   OF    Humerus,         ui'  Humehits,  with        of  the  Left  Hlmerus, 

ArrACHHBNT  OF  MUS-  TACHMENT   OF    MUS-  ATTACHMENT     OF      MUS- 

Kig.  81 — a.  M.  subscapiiUris:  i.  M.  supraspinstus;  i.  Mm.  teres  major  and  latig. 
simtil  dorsi;  d,  M.  pectoritu  muior:  e,  deep  layer  of  M.  pectornlis  major;  /,  super- 
licia!  layer  of  M.  peclorslU  majoi ;  g,  M.  aiTomiodeUoideus;  A,  M.  spinodelloideus; 
A',  caput  lalerale  of  M.  triceps;  i,  M.  brftchialis;  /.  second  pottion  of  M.  brachialU; 
t.  Ml  eKIenrar  carpi  radialis  longus;  /,  M.  extensor  carpi  radialis  brevis;  IK.  M.  c 

lensor  communis  digitoroni;  n,  H.  eslenior  laleralis  digilonim;  0,  M.  c»l 

utnaris;  /,  sbort  portion  of  caput  mediale  oFM.  triceps;  r/.  M.  pronator  t< 
pnltnnri!  longn.s;  s.  third  and  fourth  parts  of  M.  nemr  prorundua  digilo 
flexiir  carpi  radialis:  »,  second  bend  of  M.  flexor  profandos  digitoium. 

Fig.  82. — a.  M.  suprospinalus ;  i.  M.  subscnpularis ;  c,  M.  pcctoralis  minor;  J, 
long  portion  of  caput  medinle  of  M.  triceps;  f.  M,  coracobracbialis;  /,  Mm.  lerei 
major  and  latissimus  dorsi;  g,  intermediate  portioo  of  caput  mediale  of  M.  triceps;  A, 
deep  layer  of  M.  pecloralis  major;  i,  superncjal  layer  of  M.  pcctoralis  major;  j,  M. 
anconeus;  i,  short  portion  of  caput  mediale  of  M.  triceps;  /,  M.  pronator  teres; 
m.  M.  Heior  carpi  radialis;  «,  second  head  of  M.  flexor  profundus  digitomm;  o, 
third  and  fburlb  beads' of  M.  flexor  profundus  difptoruin;  /,  M.  palmBris  longus;  i/, 
M.  flexor  carpi  ulnoris. 

I''S-  S.V — "■  M-  suprospinalus;  i,  M.  subscapularis;  r.  M.  infra<ipinntus;  if.  M. 
teres  minor;  f,  long  portion  of  caput  mediale  of  M  triceps:  /,  M.  coracobrachial  is; 
g,  ^.  M.  brachialis;  /i,  intermediate  porlion  of  caput  mediale  <if  M.  tnceps;  ',  M. 
anconeus;/,  short  portion  of  medial  bead  of  M.  triceps;  i.  M.  pronator  teres;  /> 
second  and  third  beads  of  M.  flexor  pnrfiiDdtu  disitonun;  »t,  M.  ^i«tiDBn&  ^ito^^-, 
«.  M.  extensor  carpi  ulnarU.   ^^^^^^H^^b^*- _ .  "   '  


■jm 


172  THE  MUSCLES. 

of  the  olecranon.  The  muscle  covers  the  capsule  of  the  joint 
and  is  closely  adherent  to  it. 

Relations. — Outer  (dorsal)  surface  with  the  caput  lateralc 
(Fig.  75,  //)  and  the  intermediate  portion  (Fig.  80,7)  of  the 
caput  mediale.  Inner  surface  with  the  bones  and  the  capsule 
of  the  joint. 

Action. — Keeps  the  capsule  tense  and  probably  rotates  the 
ulna  slightly  so  as  to  pronate  the  hand. 

3 .  Muscles  of  the  Antibrachium  or  Forearm. 

Fascia  of  the  Forearm. — The  muscles  of  the  forearm  are 
not  in  contact  with  the  skin,  but  are  covered  by  the  strong 
antibrachial  fascia.  This  consists  of  two  layers.  The  super- 
ficial one  is  a  continuation  of  the  general  subcutaneous  fascia 
of  the  arm ;  it  covers  the  forearm  as  a  continuous  sheet  which 
becomes  thinner  distad,  and  is  finally  lost  near  the  wrist.  The 
deep  layer  forms  a  dense,  tendinous  sheet  which  is  closely 
applied  to  the  muscles.  It  begins  partly  as  a  continuation  of 
the  general  fascia  of  the  arm,  partly  from  the  tendons  of  the 
triceps  and  epitrochlearis  muscles.  The  sheet  is  attached  to 
the  dorsal  surface  of  the  ulna,  between  the  extensor  carpi 
ulnaris  and  the  first  head  of  the  flexor  profundus  digitorum. 
It  surrounds  the  forearm  as  a  continuous  sheath.  On  the  lateral 
surface  it  dips  between  the  extensor  muscles,  becoming  closely 
attached  to  them  and  forming  a  partial  sheath  for  each ;  it  is 
attached  with  special  firmness  to  their  tendons.  On  the  medial 
side  of  the  arm  the  fascia  passes  smoothly  over  the  flexors 
without  dipping  between  them ;  it  is  continuous,  however,  with 
the  border  of  the  pronator  teres,  and  distad  of  this  muscle  it  is 
firmly  attached  to  the  radius. 

At  the  wrist  the  fascia  becomes  attached  to  the  longitudinal 
ridges  on  the  dorsal  surface  of  the  head  of  the  radius,  bridging 
thus  the  intervening  grooves  and  holding  the  tendons  in 
place  between  the  ridges.  The  fascia  then  continues  to  form 
the  dorsal  fascia  of  the  hand.  On  the  ventral  side  of  the  wrist 
the  fascia  becomes  thickened  to  form  a  strong  transverse 
ligament  (Fig.  JT y  1),  which  is  attached  at  its  radial  and  ulnar 
ends  to  the  carpus,  and  which  holds  in  place  the  tendons  of  the 
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flexor  muscles.  Distad  of  the  transverse  ligament  the  Tascia  J 
spreads  out  in  the  palm  of  the  hand,  and  becomes  united  with  ] 
the  fibrous  pad  which  is  situated  here.  On  the  fingers  the  1 
fascia  becomes  attached  to  the  phalanges,  forming  tendinous  ' 
sheaths,  the  so-called  vaginal  ligaments,  for  the  flexor  ' 
muscles.  Near  the  base  and  the  head  of  the  first  phalanx  ' 
strong,  narrow,  ring-like  bands,  the  annular  ligaments  (Fig. 
88,  2),  are  formed  in  these  sheaths;  these  surround  and  bind 
down  the  tendons  of  the  flexor  muscles. 

A.  Muscles  on  the  Ulnar  and  Dorsal  Side  of  the  \ 
Forearm  (extensors  and  supinators)  (Fig.  75,  p.  158). 

M.  brachioradialis  or  supinator  longus  (Fig.   75,  k;  Fig. 
77,  «).— This  is  a  ribbon-like  muscle  lying  on  the  lateral  side.  | 
of  the  brachium  and  the  ventrolateral  border  of  the  antibra- 
chium   just  beneath  the  superficial    fascia.       It   connects  the  I 
humerus  and  the  radius. 

Oi-igiri. — By  a  thin  tendon  from  about  the  middle  fifth  of  I 
the  dorsal  border  of  the  humerus,  or  sometimes  proximad  of  | 
the  middle.  The  muscle  curves  over  the  outer  surface  of  the  ' 
brachialis  (Fig.  75.  /),  to  which  it  is  closely  applied,  and  runs  1 
along  the  lateral  border  of  the  antibrachium  to  its  insertion. 

Insertion  by  a  short  tendon  into  the  ridge  which  forms  the  J 
ventral  limit  of  the  groove  on  the  outer  surface  of  the  styloid''^ 
process  of  the  radius  and  upon  the  adjacent  ligaments. 

Relations. — Outer  surface  with  the  integument,  and  at  the 
proximal  end  with  the  caput  laterale  of  the  triceps  (Fig.  75 ,  li). 
Inner  surface  with  the  brachialis  {i),  the  extensor  carpi  radialis  ] 
longus  (/)  and  brevis,  and  the  extensor  communis digitorum(w), 

.-If//(iK.— Supinator  of  the  hand. 

M.  extensor  carpi  radialis  longus  (Fig.  75.  /;  Fig.  yy^  i 
('').— This  lies  alonj;  the  radial  side  of  the  forearm,  and  con- 
nects the  humerus  and  the  second  metacarpal. 

Origin  (Fig.  81.  /■)  from  the  middle  portion  of  the  lateral 
supracondyloid  ridge  between  the  origin  of  the  brachialis  (_/') 
and   the  anconeus.     About   the    middle    of  the   forearm   the  ] 
muscle  ends  in  a  slender  tendon  (Fig.    84.   e)    which   ( 
through  the  groove  on  the  radial  side  of  the  dorsal  surface  of .  j 
the  distal  end  of  the  radius. 
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Insertion  (Fig.  84,  c), — The  tendon  passes  across  the  car- 
pus and  is  inserted  onto  the  dorsal  surface  of  the  base  of  the 
second  metacarpal  on  the  radial  side  just  distad  of  the  groove 
for  the  radial  artery. 

Rclatkms. — Outer  surface  at  the  proximal  end  with  the 
caput  laterale  of  the  triceps  (Fig.  75,  //),  farther  distad  with 
the  integument  and  the  brachioradialis  {k) ;  the  distal  tendon 
with  the  extensor  pollicis  brevis  (Fig.  84,  ^).  Radial  surface 
with  the  brachialis  (Fig.  75,  /)  and  the  integument.  Ulnar 
surface  with  the  extensor  carpi  radialis  brevis  (Fig.  j^^  /),  and 
near  the  proximal  end  with  the  extensor  communis  digitorum 
(Fig.  75,  ;//). 

Action. — Extensor  of  the  hand. 

M.  extensor  carpi  radialis  brevis  (Fig,  tt,  p), — A  slender 
muscle  from  the  humerus  to  the  third  metacarpal. 

Origin  (Fig.  81,  /)  from  the  distal  part  of  the  lateral  supra- 
condyloid  ridge  distad  of  the  extensor  longus.  Near  the 
carpus  the  muscle  ends  in  a  slender  tendon  which  passes 
through  the  groove  with  the  extensor  longus  tendon.  The 
tendon  then  diverges  from  the  extensor  longus  and  has  its 

Insertion  (Fig.  84,  f)  into  the  radial  side  of  the  dorsal  sur- 
face of  the  base  of  the  third  metacarpal. 

Relations,  —  Outer  surface  with  the  e.xtcnsor  longus  (Fig. 
TJ ,  o),  the  integument,  and  distad  with  the  extensor  pollicis 
brevis  (Fig.  84,  d).  Radial  surface  with  the  extensor  longus. 
Ulnar  surface  with  the  extensor  communis  digitorum  (Fig.  75 ^ 
;;/)  and  the  extensor  brevis  pollicis.  Inner  surface  with  the 
pronator  teres  (Fig.  yy,  g),  supinator  (Fig.  85,  ^),  and  extensor 
brevis  pollicis  (Fig.  85,  a). 

Action. — Kxtensor  of  the  hand. 

M.  extensor  digitorum  communis  (Fig.  75,  ;;/). — A  slen- 
der muscle  from  the  lateral  supracondyloid  ridge  of  the  humerus 
to  the  phalanges  of  the  second,  third,  fourth,  and  fifth  digits. 

Origin  (Fig.  81,  ;//). — The  distal  surface  of  the  lateral 
supracondyloid  ridge  dorsad  of  the  origin  of  the  extensor  carpi 
radialis  brevis. 

At  the  junction  ofthe  middle  and  distal  thirds  of  the  radius  the 
muscle  passes  into  a  large,  flat  tendon  (Fig.  75,  ;//')  which  passes 
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through  the  groove  on  the  middle  of  the  dorsal  surface  of  the 
distal  end  of  the  radius.  The  groove  is  converted  into  a  canal 
by  a  strong  transverse  ligament.  The 
tendon  divides  near  the  groove  into  four 
portions  {Fig.  84,  a)  which  diverge-aficl 
pass  to  the  four  ulnar  digits. 

Insertions.  —  Each  division  of  the 
tendon  as  it  passes  over  the  dorsal  sur- 
face of  the  first  phalanx  has  its  border 
connected  by  .strong  fascia  to  the  dorsal 
surface  of  the  phalanx.  It  finally  passes 
through  the  groove  at  the  distal  end  of 
the  first  phalanx  and  is  inserted  mostly 
into  the  base  of  the  second  phalanx;  a 
portion  continues  distad  to  be  inserted 
into  the  third  phalanx. 

Relations. — Outer  surface  with  the 
integument  and  at  the  origin  with  the 
caput  laterale  (Fig.  75.  //)  of  the  triceps. 
Radial  surface  with  the  extensor  longus 
(!)  and  extensor  brcvis.  Ulnar  surface 
with  the  extensor  digitorum  lateralis  (n). 
Inner  surface  with  the  supinator  (Fig. 
85,  i)   and  the  extensor  pollicis  brevis 

(Fie.  85.  -)  , 

Action. — Extensor  of  the  four  ulnar 
digits.  ;''^*-;U  Tx.lnL"*  mm«m. 

I  M.  extensor  digitorum  lateralis  diKiiorum;",'M.T«ien^lae- 
(Fic.  75,  «)■  (This  corresponds  in  posi-  "'"  ^-liei'p™".;  c.  M.  exicn- 
tion  to  the  extensor  digiti  quinti  proprius  brevUpoliids;  r,  M.  extensor 

_r  ___  \  carpi    rmiialis    longus;    /,   M. 

°'  '"^"O  e«^nsor  c»r,.i  rmlkJi,  brevi.; 

Origin  (Fig,  81,  «)  from  the  lateral  s.  M.  e«ensor  cnrpi  ulnaris, 
supracondyloid    ridge   of  the   humerus  ,;  ,™l""^'iigatncniTf'"'^ 
distad    of  the    origin    of  the   extensor  '^«- 
communis. 

The  muscle  passes  along  the  ulnar  border  and  dorsal  surface 
of  the  forearm  between  the  extensor  communis  (Fig.  75,  w;iand 
the  extensor  carpi  ulnaris  (y) .    Near  the  carpus  it  ends  in  a  tendon 
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(//'),  which  divides  immediately  into  three  or  four  (Fig.  84,  fi). 
These  pass  through  the  groove  on  the  ulnar  side  of  the  dorsal 
surface  of  the  radius  and  diverge  to  the  digits  lying  beneath 
the  extensor  communis  tendon. 

Insertion  (Fig.  84,  b). — The  three  tendons  on  the  ulnar 
side  join  the  ulnar  sides  of  the  tendons  of  the  extensor  com- 
munis (a)  at  their  insertions.  The  radial  of  the  four  tendons 
(not  always  present)  joins  the  tendon  of  the  extensor  indicis  (c) 
and  may  also  give  a  branch  to  the  radial  side  of  the  base  of  the 
first  phalanx  of  the  third  digit. 

Relations. — Outer  surface  with  the  integument.  Radial 
border  with  the  extensor  communis  digitorum  (;;/);  ulnar  border 
with  the  extensor  carpi  ulnaris  [0).  Inner  surface  with  the 
supinator  (Fig.  85,  b)  and  the  extensor  brevis  pollicis  (Fig. 
85,  ci)\  distad  with  the  extensor  indicis  (Fig.  85,  r). 

Action. — Extensor  of  the  four  ulnar  digits. 

M.  extensor  carpi  tilnaris  (Fig.  75,  0). 

Origin. — (i)  By  a  short,  broad  tendon  from  the  distal  por- 
tion of  the  lateral  epicondyle  of  the  humerus  (Fig.  81,  e;)  distad 
of  the  origin  of  the  extensor  lateralis,  and  (2)  by  a  smaller 
tendon  from  the  ulna  at  the  dorsal  tip  of  the  semilunar  notch 
(Fig.  86,  e). 

The  muscle  passes  along  the  ulnar  side  of  the  forearm 
dorsad  of  the  extensor  digitorum  lateralis  (;/),  It  ends  near 
the  junction  of  the  middle  and  distal  thirds  of  the  forearm  in  a 
large,  flat  tendon  {o'^  which  is  closely  adherent  to  the  ligaments 
of  the  wrist  and  which  passes  over  the  distal  end  of  the  ulna  to 
its 

Insertion  into  the  tubercle  on  the  ulnar  side  of  the  base  of 
the  fifth  metacarpal  (Fig.  84,  g). 

Relations. — Outer   surface  with    the    integument.     Radial 
(or  ventral)  border  with  the  extensor  digitorum  lateralis  (Fig. 
75,  ;/);  ulnar  (or  dorsal)  border  with  the  flexor  profundus  digi- 
torum {(f).     Inner  surface  with  the  radius,  the  extensor  indicis 
Fig.  85,  r),  and  the  extensor  pollicis  brevis  (Fig.  85,  ci). 

Action. — Indicated  by  its  name. 

M.  extensor  indicis  (proprius)  (Fig.  85,  r;  Fig.  75,/)  (in- 
cludes extensor  pollicis  longus  also). 
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Origin  (Fig.  S6,  _/"_)  by  short,  fleshy  fibres  from  the  lateral 
surface  of  the  ulna  between  the  semilunar  notch  and  the  junc- 
tion of  the  third  and  fourth  (distal)  fourths. 

The  muscle-fibres  pass  obliquely  distad  and  toward  the 
radial  side  and  join  the  tendon  (Fig.  85,  r').  which  runs  nearly 
the  whole  length  of  the  radial  surface. 

Jiiserlion  (Fig.  84,  r).— The  tendon  passes  through  the 
groove  on  the  ulnar  side  of  the  dorsa!  surface  of  the  base  of  the 
radius  and  divides  into  two.  Both  of  these  usually  go  to  the 
base  of  the  second  phalanx  of  the  second  digit,  but  one  may 
pass  to  the  pollex.  or  there  may  be  three  divisions  going  to  the 
first  three  digits. 


a.  M.  extensor  brevii  polUcis  (t*,  its  tendon);  i,  M.  sapinalor:  i,  M.  extensor  in- 
dicia Ir*.  its  [endom:  d.  lendon  of  M.  exlensor  carpi  ratlialis  brevis;  t,  tendon  of  M. 
eilensor  csrpi  radialis  longus.  I,  hnmenis;  I,  olecranon;  3,  styloid  process  of 
uIda;  4,  ilislal  end  of  radius;  5,  head  of  radius. 

Relations. — Outer  surface  with  the  integument,  the  extensor 
carpi  ulnaris  (Fig.  75,  o),  and  the  extensor  digitorum  lateralis 
(Fig.  75.  It).  Dorsal  border  with  the  flexor  profundus  digi- 
torum (Fig.  75,  q).  Inner  surface  with  the  extensor  brevis 
pollicisiFig.  85,  a). 

Action  as  indicated  by  the  name. 

M.  supinator  (Fig,  85,  6). — A  flat  muscle  wrapped  spirally 
about  the  proximal  end  of  the  radius. 

Origin  by  a  short,  strong  tendon  from  the  lateral  side  of  the 
annular  ligament  of  the  radius  and  by  tendinous  fibres  from  the 
radial  collateral  ligament  passing  from  the  humerus  to  the 
radius.  From  the  tendon  of  origin  the  fibres  diverge,  passing 
toward  the  radial  side  and  di.stad. 

Insertion  (Fig,  86.  g). — The  dorsal  and  part  of  the  ventral 
surface    of  the    proximal    two-fifths  of   the    radius    to    within 
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Fid.    86.  —  Laterai. 
OR  Extensor  Sl'r- 

FACKOFKAIltUSANI> 

Ulna,  with  thk 
Areas  of  Attach- 
ment OF  MUS<  LES. 

caput  muillnlc  of  M. 
triceps:  *■  caput  Ion- 
gum  of  M.  triceps;  e, 
ulaturaleofM.  IrL- 
;■.  d,  M.  anconeus; 

ulnaris;  /,  M.  exiensor 
indicis;  g,  M.  supina- 


.""'m." 


r  profundus  digi- 
i;  t.  M.  biceps. 


five  millimeters  of  the  articular  face  of  the 
head. 

Relations. — OtJter  surface  with  the  ex- 
tensor carpi  radialis  brevis,  extensor  com- 
munis digitorum  {Fig.  75,  m),  and  extensor 
lateralis  digitorum  {Fig.  75,  ;/).  Radial 
border  with  the  pronator  teres  (Fig.  77,  q). 
Inner  surface  with  the  radius. 

Action. — Supinator  of  the  hand. 

H.  extensor  J>reTis  poUids  or  extensor 
ossis  metacarpi  pollicis  {Fig.  85,  a)  (includes 
M.  abductor  longus  pollicis  of  man). 

Origin  (Fig.  86,  h)  by  fleshy  fibres  from 
the  ventral  half  of  the  lateral  surface  of  the 
shaft  of  the  ulna  from  the  semilunar  notch  to 
the  styloid  process;  from  the  ulnar  half  of 
the  dorsal  surface  of  the  radius  from  the 
bicipital  tubercle  to  a  short  distance  distad 
of  the  middle  of  the  bone;  and  from  the 
interosseous  membrane  between  these  two 
areas.  The  fibres  converge  to  form  a  strong, 
flat  tendon  (Fig,  84,  d)  which  passes  obliquely 
over  the  tendons  of  the  extensor  carpi  radialis 
longus  (f)  and  brevis  (/)  to  its 

Insertion  into  the  radial  side  of  the  base 
of  the  first  metacarpal.  The  radial  sesamoid 
bone  of  the  wrist  is  imbedded  in  the  tcndpn 
at  its  insertion. 

Relations. — Outer  surface  with  the  ex- 
tensor carpi  radialis  brevis,  the  extensor 
communis  digitorum  (Fig.  75,  ;«),  extensor 
lateralis  digitorum  (Fig.  75,  «},  and  extensor 
indicis  (Fig.  85,  c).  Inner  surface  with  the 
radius  and  ulna,  and  distad  with  the  tendons 
of  the  two  extensores  carpi  radialcs  (Fig. 
84,  £  and/). 

AetioH. — Extends  and  abducts  the  pol- 
lex. 
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rB.  Muscles  on  the  RAruAi.  and  Venthal   Side  of 
THE  Forearm  (flexors  and  pronators). 
M.  pronator  teres  (Fig.  77.  q). 
Origin   (Fig,    83.   /)  by  a    short  strong   tendon  from  the 
extremity  of  the  medial  epicondyle  of  the  humerus. 
Insertion  (Fig.  86,   ()  by  fleshy  fibres  and  short  tendinous 
fibres  along  the  medial  border  of  the  radius,  at  its  middle. 
The  radial  edge  of  the  muscle  is  continuous  with  the  strong 
deep  layer  of  the  antibrachial  fascia. 

Relations. — Outer  surface  with  the  superficial  fascia.  Radial 
border  with  the  tendon  of  the  bicep.s  (Fig.  79,  /'),  with  the 
extensor  carpi  radialis  brcvis  (Fig.  77,  /),  and  the  supinator 
(Fig.  85,  h).  Ulnar  border  with  the  flexor  carpi  radiah's  (Fig. 
77,  r)  and  part  of  the  flexor  profundus  digitorum  (Fig.  -j-j,  u). 

Action. — Pronatcs  the  hand  by  rotating  the  radiu.s. 

M.  flexor  carpi  radialis  (Fig.  -jt,  /■). — A  slender  fu.siform 
muscle. 

Origin  (Fig.  82,  w)  from  the  tip  of  the  medial  epicondyle 
of  the  humerus. 

Insertion. — The  slender  tendon  passes  through  a  deep 
groove  between  the  os  magnum  and  the  first  metacarpal.  The 
groove  is  converted  into  a  canal  by  the  overlying  tendons  and 
muscles.  The  tendon  is  finally  inserted  into  the  bases  of  the 
second  and  third  metacarpals. 

Relations. — Outer  surface  with  the  pronator  teres  (Fig. 
yj.  q).  the  superficial  fascia,  and  the  third  head  of  the  flexor 
profundus  («)•  Radial  border  with  the  pronator  teres  (g). 
Ulnar  border  with  the  third  and  fourth  heads  of  the  flexor  pro- 
fundus. Inner  surface  with  the  ulna  proximad  and  the  fifth 
head  of  the  flexor  profundus  («')  distad. 

Action  indicated  by  the  name. 

M.  palmaris  loi^s  (Fig.  77,  s). — A  flat  fusiform  muscle 
beneath  the  fascia  on  the  medial  border  of  the  forearm. 

Origin{F[^,  82,/)by  ashort  flat  tendon  from  the  distal  part 
of  the  medial  surface  of  the  medial  epicondyle  of  the  humerus. 

About  one  centimeter  from  the  wrist  the  muscle  ends  in  a 
flat  tendon  which  passes  through  the  transverse  ligament  and 
divides  on  the  hand  into  four  or  five  (or  sometimes  only  three) 
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tendons  (Fig.  jjy  s')  which  diverge  to  the  insertions.  The 
ulnar  portion  of  the  flexor  sublimis  digitorum  (Fig,  jj,  x)  takes 
origin  from  the  common  tefndon  before  its  division. 

Insertion. — Each  tendon  except  the  first  gives  off  a  branch 
which  spreads  out  in  the  trilobed  pad  in  the  palm.  The  middle 
two  of  these  may  be  traced  to  the  integument  covering  the  pad. 
The  tendon  is  then  inserted  (Fig.  ^^,  a)  near  the  base  of  the 
first  phalanx  onto  the  outer  surface  of  the  perforated  portion  of 
the  flexor  sublimis  tendon  (^,  b')  at  its  side,  except  that  to  the 
thumb,  which  divides  near  its  distal  end  into  two  which  are 
inserted  into  the  sesamoid  bones  at  the  base  of  the  first  phalanx. 
The  tendons  of  insertion  are  closely  united  to  the  fibrous  pulley- 
ring  at  the  base  of  the  first  phalanx,  and  each  may  send  a  slip 
to  the  base  of  the  phalanx  at  either  side  of  the  ring. 

Relatiofis. — Outer  surface  with  the  superficial  fascia  and 
one  head,  of  the  flexor  sublimis  (Fig.  yy,  x).     Radial  border 

with  the  flexor  carpi  radialis.  Ulnar  border  with  the  flexor 
carpi  ulnaris  and  a  part  of  the  flexor  profundus  digitorum. 
Inner  surface  with  the  flexor  carpi  radialis  (r),  the  flexor  carpi 
ulnaris  (/),  the  flexor  profundus  digitorum  (w),  and  the  radial 
head  of  the  flexor  sublimis  digitorum. 

Action.  —  Flexor  of  the  first  phalanx  of  each  of  the  digits. 

M.  flexor  carpi  ulnaris  (Fig.  yj,  /,  / ). 

Origin. — There  are  two  heads.  The  first  or  humeral  head 
(/')  takes  origin  in  common  with  the  second  part  of  the  flexor 
profundus  from  the  median  surface  of  the  distal  end  of  the 
humerus  just  distad  of  the  medial  epicondyle  (Fig.  82,  q).  The 
second  or  ulnar  head  (/)  takes  origin  by  fleshy  fibres  from  the 
lateral  surface  of  the  olecranon  and  from  the  dorsal  border  of 
the  ulna  from  the  olecranon  to  a  point  distad  of  the  semilunar 
notch  (Fig  ^j,  f).  The  two  heads  join  proximad  of  the  middle 
of  the  forearm.  The  muscle  passes  obliquely  across  the  ven- 
tral surface  of  the  forearm  to  its 

Insertion  by  fleshy  and  tendinous  fibres  into  the  proximal 
surface  of  the  pisiform  bone. 

Relations.  — Outer  surface  with  the  integument  and  the 
palmaris  longus  (Fig.  77,  s).  Inner  surface  and  ulnar  border 
with  the  flexor  profundus  digitorum. 
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Action  indicated  by  the  nnme. 

M.  flexor  sublimis  digitorum  (or  perforatus), — This  muscle  J 
is  in  two  parts,  which  are  given  a  common  name  only  because  l 
of  the  similar  structure  and  insertions  of  their  tendons, 

The  ulnar  part  (Fig.  77.  ;i-)  is  a  conical  muscle  taking-1 
origin  from  the  outer  surface  of  the  tendon  and  muscle  of  the  ■ 
palmaris  longiis  and  from  the  adjacent  ligament.  It  gives  1 
to  two  or  three  tendons  (Fig.  88,  ii)  which  arise  from  distinct 
slips  of  the  muscle;  these  pass  to  the  ulnar  two  or  tlwee  digits. 
That  passing  to  the  fourth  or  fifth  digit  receives  an  accessory 
slip  from  a  small  mass  of  fibres  attached  to  the  transverse  liga- 
ment on  the  radial  side  of  the  palmaris  tendon. 

The  radial  part  is  a  small  flat  triangular  muscle  which 
takes  origin  from  the  outer  surface  of  the  tendon  formed  by  the 
junction  of  the  tendons  of  the  first  and  second  parts  of  the  flexor 
profundus.  It  divides  into  two  slips,  each  giving  rise  to  3 
tendon.  These  tendons  (Fig.  88,  b')  pass  to  the  second  and 
third  digits.  That  to  the  third  digit  may  divide  into  two,  one 
of  which  goes  to  the  fourth  digit. 

Each  of  the  four  tendons  (Fig.  88,  b  and  b')  is  perforated 
by  a  tendon  of  the  flexor, profundus  (Fig.  88,  c)  as  it  passes 
through  the  fibrous  pulley-ring  at  the  base  of  the  first  phalanx. 
It  then  continues  beneath  the  flexor  profundus  tendon  through 
the  second  pulley-ring  (2)  and  is  inserted  into  the  base  of  the 
second  phalanx. 

Relations. — Outer  surface  of  the  ulnar  part  witli  the  integu- 
ment; inner  surface  with  the  palmaris  longus  (Fig.  jj^  s). 
Outer  surface  of  the  radial  part  with  the  palmaris  longus;  inner 
surface  with  the  flexor  profundus. 

Actinn. — Flexor  of  the  second  phalanx  of  digits  2—5. 

M.  flexor  profundus  digitonuu  (or  pcrforans). — This  arises  ' 
by  five  heads,  the  tendons  of  which  join  one  another  at  the  wrist 
to  make  the  strongest  and  deepest  of  the  flexor  tendons. 

The  first  or  ulnar  head  has  origin  (Fig.  87,  g)  from  the  dor- 
sal half  of  the  medial  (radial)  surface  of  the  ulna  from  the  proximal 
lip  of  the  semilunar  notch  to  within  a  centimeter  of  the  styloid 
process.  Its  fibres  converge  to  a  large  flat  tendon  which  forms 
the  lateral  (ulnar)  and  superficial  part  of  the  commrin  tendon. 


i^fel 


Fig.  87.— Radius  and  Ulna, 
Medial  or  Flexor  Side,  willi 
M.  pronator  quadrBlus  andlbe 
Areai  of  Atlachment  of  Olhcr 
Muscles. 

a,  M.  pronstoT  qaodralus;  i, 
leadon  of  M.  biceps;  !■,  conjoined 
lendon  of  M.  biachlalis  and  M. 
claTobiachialis ;  li.  insertion  of 
caput  longum  of  M,  iHccps:  r. 
inserliim  of  short  portion  of  caput 
raediiile  of  M.  triceps;  /,  origin 
of  M.  fleior  carpi  ulnaris;  g. 
ori^n  of  first  head  of  M.  ilcior 
profundus  digitonun;  A,  origin 
of  fifth  head  oF  M.  flexor  proflin- 
dus  digitonim;  1,  intermediate 
portion  of  capot  mediale  of  M. 
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The  xt-amd head  has  origin  (Fig^T 
S3 ,    11)    from    the    distal    eiid    of  the  1 
medial    epicondyle    of   the    humerus  J 
between  the   flexor   ulnaris    and  the  | 
third  and  fourth  heads  of  the  profun- 
dus.     It  may  be  very  closely  attached  1 
to  these  muscles  at  their  origins.     Its  1 
tendon  Joins  the  radial  border  of  the  j 
tendon  of  the  first  head.      From  this 
junction  the  radial  part  of  the  flexor 
sublimis  arises. 

The  third  head  (Fig.  ^y,  u)  has 
origin  (Fig.  82,  0)  by  a  strong  tendon 
from  the  medial  epicondyle  of  the 
humerus,  between  the  palmaris  (/) 
and  flexor  radialis  (w/).  Its  tendon 
forms  the  radial  part  of  the  common 
tendon.  1 

The  fourth  head  lias  origin  by  a 
strong  tendon  from  the  medial  epicon- 
dyle of  the  humerus  just  ventrad  of 
the  origin  of  the  second  head  and  the 
flexor  ulnaris,  to  which  many  of  its  , 
fibres  are  attached.  Its  tendon  forms  1 
the  middle  and  superficial  part  of  the 
common  tendon. 

'Yhe.  fifth  or  radial  head  {^\%.  75, 
9\  F'B-  77'  "')  has  origin  (Fig-  87.  A)  I 
from  the  middle  third  of  the  ventral 
surface  of  the  shaft  of  the  radius  over 
an  area  limited  by  two  oblique  bony 
ridges;  from  the  adjacent  parts  of  the 
interosseous  membrane ;  and  from  the 
ventral  part  of  the  medial  surface  of  the 
shaft  of  the  ulna  between  a  point  about 
two  centimeters  distad  of  the  semi- 
lunar notch  and  the  junction  of  the 
middle  and  distal  thirds  of  the  shaft. 
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Its  very  thick  tendon  forms  the  middle  and  deep  part  of  the 
cominon  tendon. 

The  common  tendon  fFig.  8R,  c') 
covers  the  carpus  and  metacarpus  ven- 
trally.  It  divides  into  five  tendons  (c) 
which  pass  to  the  five  digits  and  are  («- 
serted  into  the  bases  of  the  terminal 
phalanges.  Those  of  the  first  four  digits 
perforate  the  tendon  of  the  flexor  sublimis 
(^)  at  the  base  of  the  first  phalanx  of  each 
digit.  At  the  same  place  each  passes 
through  a  fibrous  pulley-ring  attached  to 
the  base  of  the  phalanx .  Each  then  passes 
through  a  second  pulley-ring  (a)  near  the 
head  of  the  phalanx  and  is  finally  inserted 
into  the  base  of  the  terminal  phalanx. 

Relations. — Outer  surface  with  the 
pronator  teres  (Fig,  T],  q),  flexor  carpi 
radialis  (Fig.  77,  r).  palmaris  longus  u), 
flexor  carpi  ulnaris  {t),  integument,  and  „  .  bu_. 
extensor  carpi  ulnaris  (Fig.  75,  o).  Inner 
surface  with  the  radius,  ulna,  interosseous 
membrane  and  pronator  quadratus  (Fig. 

87,  <•)■ 

Action. — Fle-xor  of  all  the  digits. 

M.  pronator  quadratus  (Fig.  87.  a).  \^^Z 

ladrangular    muscle 


Tendons 
M.  patmnris  longus,  M. 
den  or  sublimis  digild' 
rum,  and  M.  fleior  pn>- 
fundua  digitDrum.  with 
Mm.  lumturicale^ 
The  iniegumcni,  Rbrous 
1     the    palmaris 

SI  Ibe  ends  of 
OTe  been  re- 
-,  I  I-  I        I  1,-1    moved;  the  flexor  sublimis 

fibres  run    obliquely   between    the    distal   Lasbeenciii     «,  cut  ends 

ends  of  the  ulna  and  radius.  f  »«"'io"''  "^  "■'  P^lniwi' 

longus;   o,  tendons  of  M. 


dista!  half  of  the  ventral  (flexor)  surface  "'""  ft^^ 

I  pari  of  M.  I 

or  border  of  the  ulna  and  from  the  interos-    "  '■ 


L 


Origin  by  fleshy  fibres  from  about  the  ii< 

sublimit 
digit"'  .  , 
seous  membrane  adjacent  to  the  area.  "*^  i^rc^m^n*^: 
The  fibres  pass  obliquely  distad  toward  don);  rf,  M.  abducior  digi- 
.,  J-   ,     .,     .      ,,     .  liquinli;  i,  M.  fltiorbrerii 

the  radial  side  to  their  di^iti  quinii;/,  Mm.  Imn- 

Insertion  by  fleshy  fibre;  into  the  ven-  bricaiesi/',  their  tendons). 
'  ,.,.,,   I.   Iransverse   ligament  of 

tral  (flexor)  surface  of  the  radius  distad  of  wist;i.annuliu-ligamenti 
the  area  of  origin  of  the  fifth  head  of  the  profundus. 


J 
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Relalioits. — Outer  surface  with  the  flexor  profundus,     Innefl 
surface  with  the  radius,  ulna,  and  interosseous  membrane. 
Action  as  indicated  by  the  name. 

4.  Muscles  of  the  Hand. 
A.   Between   the   Tem>ons,— ^Mm.  lumbricaleB  (Fig.  I 
88,  f,  /").— Four  small  muscle  in  the  palm  of  the  hand. 

Origin  by  fleshy  fibres  from  the  outer  (palmar)  surface  of^ 
the  tendon  common  to  the  ulnar  four  parts  of  the  profundus  (c'),  • 
Insertion  {/')■ — The  four  slips  are  fiat  at  their  origin. 
Each  becomes  cylindrical  and  curves  1 
about  the  base  of  one  of  the  four  i 
digits  and  is  inserted  into  the  radial  side  of  j 
the  base  of  the  first  phalanx  close  to  its  \ 
ventral  border. 

Action. — Bend   the  digits  toward  the 
radial  side. 

B.  Muscles   of   the    Thumb. — M. 
abductor  brevis  poUicis  (Fig.  77.  w)  (in- 
cludes also  theopponens  pollicis  of  man). 
—A  very  minute,   probably  rudimentary  I 
muscle. 

Fig.  8,.-nEF.P  m.>scles         ^'''^'"  ^^""^  ^'^^   transverse   ligament 
o^THE  PAI.M  OF  THK  ( 1 )  which  cooHects  the  prominent  fibrous, 
,,"■        ,  „    hairless  projection  that  lies  over  the  pisi- 

fl,  M.  fie»or  brevis  polli-  ^  ,  .  ,        ,  '  ,.    ,    ■         ,  ^     , 

cii;*,M.  adductor  pollicis;  form  bone  with  the  radial  border  of  the  ' 

';■ '^■,«  T**^"^  "' 'T"''  head  of  the  radius.     The  muscle  passes 
uigit(M.  flexor brcvisdigili  ■ 

secundi);  d,  M.  addocior  radiodistad   and   ends   in    a  very  slender 

fScSTniMdJ,/;:  «™<l°n-  «'=  i"»rti»"  °f-hich  is  into  the 
M.  imerossens  gf  fourth  base  of  the  first  phalanx  of  the  thumb. 
S''^f^"M°''ir™"Ul;f of  M.  flexor  brevis  pollicis  (Fig.  89.  a). 
fifthdigit(M.  flexor  brevis  Origin  by  fleshy  fibres  from  the  ad- 
duetor  digiti  quinU.  1-5,  jacent  borders  ol  the  os  magnum  and  sca- 
the digiis  in  order.  pholunar  bones  and  from  the  fascia  which 
bridges  the  intervening  groove  for  the  flexor  carpi  radialis. 

Insertion   by  a    short  tendon    into   the  base   of  the   first 
phalanx  of  the  pollex. 

Action. — Flexor  of  the  thumb. 
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M.  adductor  pollicis  (Fig.  89,  b).  1 

Origin  by  flesliy  fibres  from  the  ventral  border  of  the  OS  | 
magnum.  It  curves  about  the  base  of  the  first  metacarpal  on  | 
its  ulnar  side  to  its  insertion.  I 

Insertion  by  fleshy  fibres  into  the  base  of  the  first  phalanx  1 
of  the  poUex  on  its  ulnar  side.  J 

C.  Muscles  Lying  between  the  Metacarpals. — .1 
Mm.  iilterossei  (Fig.  89). — Small  stout  muscles  lying  on  the  J 
palmar  surfaces  of  the  metacarpals  of  the  second,  third,  fourth,  I 
and  fifth  digits.  I 

Origin  by  fleshy  fibres  from  the  ventral  or  lateral  surfaces  1 
of  the  bases  of  the  metacarpals.  Near  the  distal  end  of  ^c  I 
metacarpal  each  divide.^  into  two  masses  which  pass  onto  the  I 
lateral  surfaces  of  the  metacarpal,  so  as  to  leave  the  ventral  J 
surface  of  the  distal  end  exposed.  1 

Insertion  partly  onto  the  lateral  surfaces  of  the  base  of  the  1 
first  phalanx  and  its  .sesamoids,  and  partly  by  a  slender  tendon  J 
(Fig.  84,  /()  which  is  continued  dorsad  to  join  the  extensor  i 
tendon  of  the  digit.  I 

D.  Special  Muscles  of  the  Second  Digit  (THE  I 
iNDExi.^M,  flexor  brevis  digit!  secundi  (or  indicis). — This  I 
name  may  be  applied  to  M.  interosseus  of  the  second  digit  I 
(Fig.  89,  c).  I 

M.  abductor  digiti  secundi. — This  name  might  be  applied  J 

to   a  portion  of  the  interosseus  of  the  second  digit  which  is  J 

sometimes  differentiated  from  the  remainder.  1 

Origin  from  the  radial  and  ventral  surfaces  of  the  base  of.J 

the  second  metacarpal,  and  from   the   ventral  surface   of  the  f 

trapezium.  | 

Insertion  into  the  radial  side  of  the  base  of  the  first  phalanx   I 

of  the  second  digit  and  into  its  sesamoid.  J 

M.  adductor  digiti  secundi  (Fig.  89,  d).  I 

Origin  from  the  ventral  surface  of  the  os  magnum.  1 

Insertion  into  the  ulnar  side  of  the  base  of  the  first  phalanx   1 

of  the  second  digit.  I 

E.  Special  Muscles  of  the  Fifth  Digit. — M.  ab-  \ 
ductor  digiti  quinti  (Fig.  8g,  (). — A  thick,  small,  conical  ■ 
bundle.  I 
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Origin  from  the  distal  surface  of  the  pisiform  bone  and  from 
the  transverse  ligament  on  the  ulnar  side  of  the  pisiform.  It 
ends  in  a  slender  tendon  which  runs  along  the  ulnar  side  of  the 
fifth  metacarpal  to  its 

Insertion  into  the  ulnar  side  of  the  base  of  the  first  phalanx 
of  the  fifth  digit. 

M.  flexor  brevis  digit!  quinti  (Fig.  89,  //;  Fig.  88,  e). — 

This  covers  the  ventral  surface  of  the  fifth  metacarpal,  and  is 
really  the  interosseus  of  this  digit. 

Origin  by  fleshy  fibres  from  the  ventral  surface  of  the  base 
of  the  fifth  metacarpal ;  from  the  ventral  process  of  the  unci- 
form bone,  and  from  the  transverse  ligament  proximad  of  the 
fifth  metacarpal. 

Insertion  by  fleshy  fibres  into  the  ventral  border  of  the 
proximal  end  of  the  first  phalanx  of  the  fifth  digit. 

M.  opponens  (adductor)  digiti  quinti  (Fig.  89,  g\\ 
Origin  by  a  flat  tendon  from  the  ventral  surface  of  the  os 

magnum  on  the  ulnar  side  of  the  adductor  pollicis  {b).     It 

passes  toward  the  ulnar  side  and  distad,  the  fibres  diverging  to 

their 

Insertion  (i)  into  nearly  the  whole  of  the  radial  surface  of 

the  fifth  metacarpal,  (2)  into  the  base  of  its  first  phalanx. 

V.    MUSCLES  OF   THE  PELVIC  LIMBS. 

I .  Muscles  of  the  Hip. 

A.   On  the  Lateral  Surface  ok  the  Hip. 

Fascia  of  the  Thigh. — After  the  removal  of  the  superficial 
fascia  with  its  fat  and  blood-vessels,  there  is  seen  a  strong 
glistening  fascia,  the  fascia  lata  (Fig.  68,  z,  page  1 17),  cover- 
ing the  vastus  lateralis  muscle  over  the  dorsal  half  of  the  thigh. 
Ventrally  it  dips  between  the  vastus  lateralis  and  the  biceps 
femoris  and,  becoming  gradually  thinner,  is  lost  on  the  surface 
of  the  former  muscle.  Passing  over  the  dorsal  border  of  the 
thigh,  it  extends  beneath  the  sartorius  and  is  attached  to  the 
dorsal  border  of  the  vastus  medialis.  Toward  its  distal  end 
the  fascia  is  continuous  with  the  tendon  of  the  biceps  femoris 
and   dorsad   with   the   border  of  the  sartorius   muscle,    while 
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between  these  points  it  is  united  with  the  tendon  of  the  vastus 
lateralis ;  it  thus  gains  insertion  into  the  patella.  At  its  proxi- 
mal end  the  fascia  receives  the  insertion  of  the  tensor  fasciae 
latai  (Fig.  68,  r). 

M.  tensor  fascial  lat«  (Fig.  68,  r,  page  117;  Fig.  92,  a). 
— The  tensor  fascia:  lata:  is  a  thick  triangular  muscle  which 
may  be  recognized  by  its  insertion  into  the  proximal  end  of  the 
fascia  lata  (Fig.  68,  s\  Fig.  92,  a). 

Origin  by  fleshy  fibres  as  a  thick  triangular  prism  from  the 
outer  margin  of  the  v^entral  border  of  the  ilium  craniad  of  the 
auricular  impression  and  from  the  fascia  covering  the  ventral 
border  of  the  gluteus  medius  (Fig.  90,  b)  over  its  cranial  half. 
The  caudal  border  of  the  muscle  may  be  continuous  with  the 
cranial  border  of  the  gluteus  maximus.  The  muscle  spreads 
out  in  a  fan-like  manner,  covering  the  proximal  third  of  the 
dorsal  surface  of  the  thigh.  The  cranial  fibres  pass  farther 
distad  than  the  others. 

Insertion  into  the  fascia  lata  (Fig.  68,  s)  along  an  irregular 
line  which  begins  caudad  at  the  base  of  the  great  trochanter 
and  ends  on  the  cranial  side  of  the  thigh  at  the  junction  of  the 
first  and  second  thirds. 

Relations. — Outer  surface  with  the  cutaneus  maximus 
(Fig.  62,  Ik  page  94)  and  craniad  with  the  sartorius  (Fig. 
68,  q).  Cranial  border  with  the  sartorius  {<f)\  caudodorsal 
border  with  the  gluteus  medius  (Fig.  90.  /').  Inner  surface 
w^ith  the  gluteus  medius,  the  rectus  femoris  (Fig.  92,  ^),  and 
the  vastus  lateralis  (Fig.  90,  d), 

Aetion  indicated  by  the  name.  It  also  assists  the  quad- 
riceps femoris  in  extending  the  leg. 

M.  gluteus  maximus. — The  gluteus  maximus  is  a  rather 
small  quadrangular  muscle  in  the  angle  between  the  gluteus 
medius  (Fig.  90.  b)  and  the  caudal  vertebra;. 

Origin  (Fig.  163,  3,  page  401)  by  fleshy  fibres  from  the  tips 
of  the  transverse  processes  of  the  last  sacral  and  the  first  caudal 
vertebrae,  from  the  fascia  covering  the  spinous  muscles  dorsad 
of  the  transverse  processes  of  these  vertebra:,  and  from  the 
fascia  covering  the  gluteus  medius.  The  muscle  passes  iaterad 
and  slightly  caudad  to  its 
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Insertion  by  tendon  and  muscle-fibres  into  a  tubercle  on  the 
caudal  side  of  the  great  trochanter  at  the  middle  of  its  distal 
end,  and  for  a  few  millimeters  into  the  ridge  which  continues 
distad  from  this  tubercle. 

Relations. — Outer  surface  with  the  caudofemoralis  (Fig. 
68,  s,  page  1 17),  the  superficial  fascia,  and  a  few  fibres  of  the 
cutancus  maximus.  Inner  surface  with  the  abductor  caudae 
internus,  the  tenuissimus  (Fig.  90,  g)y  the  great  sciatic  nerve 
(Fig.  163,  a),  the  obturator  internus  (Fig.  90,  e),  the  gluteus 
medius  (Fig.  90,  b),  the  gemellus  superior,  and  the  pyriformis 
(Fig.  163,  7).  Cranial  border  with  the  gluteus  medius  and 
the  tensor  fasciae  latae.  Caudal  border  with  the  caudofemoralis 
(Fig.  68,  s). 

Action. — Abducts  the  thigh. 

M.  gluteus  medius  (Fig.  90,  b).  — The  gluteus  medius  is  a 
very  large  triangular  muscle  which  connects  the  ilium  and  the 
sacrum  with  the  great  trochanter  (1). 

Origin  by  fleshy  fibres  (i)  from  the  superficial  sacral  fascia; 
(2)  from  the  lateral  surface  of  the  fascia  which  covers  the  sur- 
face of  the  supraspinous  extensor  muscles  of  the  tail;  (3)  from 
the  fascia  intervening  between  it  and  the  tensor  fasciie  lata? ; 
(4)  by  tendon  fibres  from  the  dorsal  half  of  the  crest  of  the  ilium 
and  its  dorsal  border,  and  the  dorsal  half  of  the  lateral  surface 
craniad  of  the  auricular  impression;  and  (5)  from  the  tips  of  the 
transverse  processes  of  the  last  sacral  and  the  first  caudal 
vertebrae.     The  fibres  converge  to  a  strong  internal  tendon. 

Insertion  into  the  proximal  end  of  the  great  trochanter. 

Relations. — Outer  surface  with  the  gluteus  maximus  and 
tensor  fascic-e  lat«Te,  and  between  these  with  the  strong  fascia 
lying  beneath  the  cutaneus  maximus  muscle.  Inner  surface 
with  the  gluteus  minimus,  the  pyriformis,  and  the  gemellus 
superior.  Cranial  border  with  the  tensor  fasciai  latae.  Caudal 
border  with  the  gluteus  maximus. 

Action. — Abducts  the  thigh. 

M.  pyriformis  (Fig.  163,  7). — The  pyriformis  is  a  triangu- 
lar muscle  covered  by  the  gluteus  maximus  and  the  gluteus 
medius  (Fig.  90,  b)  and  overlying  tlie  gemellus  superior  (Fig. 
163,  6). 
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Origin  by  fleshy  fibres  from  the  tips  of  the  transverse 
processes  of  the  last  two  sacral  and  the  first  caudal  vertebrae. 
The  muscle  passes  laterad  through  the  great  sciatic  notch  to  its 

Insertion  by  a  flat  tendon  into  an  elongated  •  area  on  the 
proximal  border  of  the  great  trochanter  just  outside  (caudad) 
of  the.msertion  of  the  gemellus  superior. 

Relations. — Outer  surface  with  the  gluteus  medius  (Fig. 
90.  h)  and  the  gluteus  maximus.  Inner  surface  with  the 
gemellus  superior  (Fig.  163,  6),  the  great  sciatic  nerve  (Fig. 
163,  rt),  and  the  flexor  caudal  longus  (^Fig.  6Zy  x). 

Action. — Abductor  of  the  thigh. 

M.  gemellus  superior  (Fig.  163,  c). — The  gemellus  superior 
is  a  triangular  muscle  lying  beneath  the  pyriformis  (Fig. 
163,  7).  It  is  broader  than  the  pyriformis,  so  that  it  projects 
beyond  its  borders  both  caudad  and  craniad.  It  is  closely 
united  craniad  with  the  gluteus  minimus,  so  that  the  limits  of 
the  two  are  definable  only  with  difficulty.  Its  caudal  border 
is  closely  united  to  the  gemellus  inferior. 

Origin  by  fleshy  fibres  from  an  elongated  area  on  the  dorsal 
border  of  the  ilium  and  ischium.  The  area  is  narrowed  craniad. 
It  does  not  quite  reach  the  posterior  inferior  iliac  spine  in  the 
one  direction  nor  the  spine  of  the  ischium  in  the  other  direction. 
The  fibres  converge  to  a  strong  tendon  the 

Insertion  of  which  is  into  a  triangular  area  dorsad  of  the  tip 
of  the  great  trochanter. 

Relations. — Outer  surface  with  the  gluteus  medius  (Fig. 
90,  b),  the  pyriformis  (Fig.  163,  7),  the  great  sciatic  nerve 
(Fig.  163,  ^),  and  the  gluteus  maximus.  Inner  surface  with 
the  ilium,  ischium,  the  capsularis,  the  caudal  edge  of  the 
gluteus  minimus  (Fig.  163,  5),  and  the  cranial  edge  of  the 
obturator  internus  (F'ig.  90,  r). 

Action. — Rotates  the  femur  and  abducts  it  so  as  to  carry 
the  foot  outward. 

M.  gluteus  minimus  (Fig.  163,  s). — The  gluteus  minimus 
is  a  long  triangular  muscle  beneath  the  middle  of  the  gluteus 
medius  (Fig.  90,  h)  and  with  its  caudal  border  against  or 
covering  the  cranial  border  of  the  gemellus  superior  (Fig. 
163,  6),  to  which  it  is  frequently  closely  united. 
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Origin  from  the  ventral  half  of  the  ilium,  from  near  its 
cranial  end  to  a  point  midway  between  the  posterior  iliac  spine 
and  the  spine  of  the  ischium.  The  muscle  ends  in  a  strong 
flat  tendon. 

Insertion  into  an  oval  facet  at  the  base  of  the  dorsal  surface 
of  the  great  trochanter  on  its  lateral  side. 

Relations. — Outer  surface  with  the  gluteus  medius  (Fig. 
90,  h)  and  at  the  caudal  border  with  the  gemellus  superior 
(Fig.  163,  c).  Inner  surface  with  the  capsularis  and  rectus 
femoris  (Fig.  92,  b). 

Action. — Rotates  the  femur  so  as  to  carrv  the  foot  out. 

M.  capsularis  (gluteus  quartus,  or  epimcralis). — The  cap- 
sularis is  a  small  flat  bundle  of  muscle-fibres  which  lies  obliquely 
beneath  the  gluteus  minimus  (Fig.  163,  5)  and  gemellus  superior 
(c)  on  the  lateral  or  outer  surface  of  the  ilium. 

Origin  by  fleshy  fibres  from  the  surface  of  the  ilium  over  a 
triangular  area  between  the  origin  of  the  rectus  femoris  (Fig. 
92,  b)  ventrad,  the  gemellus  superior  (Fig.  163,  6)  dorsad,  and 
of  the  gluteus  minimus  (Fig.  163.  5)  craniad  and  the  aceta- 
bulum caudad.  The  muscle  passes  over  the  smooth  surface  of 
the  ilium  and  the  pubis  ventrad  of  the  acetabulum  and  then 
over  the  capsule  of  the  joint. 

Insertion  by  fleshy  fibres  for  about  one  centimeter  in  the 
middle  line  on  the  dorsal  surface  of  the  femur  distad  of  the 
great  trochanter. 

Relations. — Outer  surface  with  the  gluteus  minimus  (Fig. 
163,  5),  the  gemellus  superior  (0),  and  the  vastus  lateralis  (Fig. 
90,  rf).  Inner  surface  with  the  ilium,  the  rectus  femoris  (Fig. 
92,  b)y  the  capsule  of  the  joint,  and  the  vastus  medialis  (Fig. 
92,  c\ 

Action. — Rotates  the  thigh  so  as  to  carry  the  foot  inward, 
hence  antagonizes  the  iliopsoas. 

M.  gemellus  inferior. — Tlie  gemellus  inferior  is  a  flat  tri- 
angular muscle  situated  just  caudad  of  the  gemellus  superior 
and  beneath  the  obturator  internus  (Fig.  90,  ^),  so  that  it  Ls 
seen  on  reflecting  the  latter 

Origin  from  the  dorsal  one-half  of  the  whole  lateral  surface 
of  the  ischium  between  the  ischial  spine  and  the  ischial  tuber- 
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osity.     The  fibres  converge  toward  its  insertion.      The  inner 
surface  of  the  muscle  is  covered  by  a  stronj^  tendon. 

Insertion  into  the  inner  surface  of  the  tendon  of  the 
obturator  internus  ( Fi^.  90,  c)  by  tendon-  and  muscle-fibres. 
Some  of  the  muscle-fibres  are  inserted  into  the  capsule  ol  the 
joint. 

Relations. — Outer  surface  with  the  obturator  internus  (Fig. 
90,  e).  Medial  surface  with  the  ischium.  Caudal  border  with 
the  quadratus  femoris  (Fi^.  90, /").  Cranial  border  with  the 
[gemellus  superior. 

Aetion. — Abductor  of  the  thigh.  The  muscle  may  be  con- 
sidered as  a  separate  head  of  the  obturator  internus  (Fig. 
90,  e). 

M.  qtiadratus  femoris  (Fig.  90,/). — The  quadratus  femoris 
is  a  short  thick  muscle  connecting  the  ischial  tuberosity  (2) 
and  the  proximal  end  of  the  femur.  It  lies  just  caudad  of  the 
obturator  internus  (e)  beneath  the  proximal  end  of  the  biceps 
femoris  (Fig.  68,  /). 

The  oric^in  is  by  fleshy  fibres  from  a  considerable  triangular 
area  on  the  laterrd  surface  of  the  ischium  near  the  tuberosity. 
The  area  lies  between  the  origin  areas  of  the  gemellus  inferior, 
biceps,  semimembranosus,  and  the  obturator  externus. 

Insertion  into  the  distal  two-thirds  of  the  ventral  border  of 
the  great  trochanter  and  about  half  the  adjacent  surface  of  the 
lesser  trochanter. 

Relations. — Outer  surface  with  the  tenuissimus  (Fig.  90,  g\ 
the  biceps  (Fig.  68,  /).  the  semitendinosus  (Fig.  90,/).  and 
the  great  sciatic  nerve  (Fig.  163,  ^).  Caudal  border  with  the 
semimembranosus  (F'ig.  90,  /).  Ventral  border  with  the 
adductor  femoris  (Fig.  90,  //) ;  dorsal  border  with  the  obturator 
internus  (F'ig.  90,  4')  and  gemellus  inferior. 

Aetion. — Extensor  of  the  thigh  and  rotator  of  the  femur  so 
as  to  carry  the  foot  inward. 

M.  obturator  externus. — The  obturator  externus  is  a  flat 
triangular  muscle  beneath  the  adductor  femoris  (Fig.  92,  g). 

Origin  by  fleshy  fibres  from  the  median  lip  of  the  obturator 
foramen  and  from  both  dorsal  and  ventral  surfaces  of  the  rami 
of  the  pubis  and  ischium  adjacent  to  the  lip.     Also  fro,m  the 
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Origin  from  the  ventral  half  of  the  ilium,  from  near  its 
cranial  end  to  a  point  midway  between  the  posterior  iliac  spine 
and  the  spine  of  the  ischium.  The  muscle  ends  in  a  strong 
flat  tendon. 

Insertion  into  an  oval  facet  at  the  base  of  the  dorsal  surface 
of  the  great  trochanter  on  its  lateral  side. 

Relations. — Outer  surface  with  the  gluteus  medius  (Fig. 
90,  b)  and  at  the  caudal  border  with  the  gemellus  superior 
(Fig.  163,  6).  Inner  surface  with  the  capsularis  and  rectus 
femoris  (Fig.  92,  b). 

Action, — Rotates  the  femur  so  as  to  carry  the  foot  out. 

M.  capsularis  (gluteus  quartus,  or  epimeralis). — The  cap- 
sularis is  a  small  flat  bundle  of  muscle-fibres  which  lies  obliquely 
beneath  the  gluteus  minimus  (Fig.  163,  5)  and  gemellus  superior 
(6)  on  the  lateral  or  outer  surface  of  the  ilium. 

Origin  by  fleshy  fibres  from  the  surface  of  the  ilium  over  a 
triangular  area  between  the  origin  of  the  rectus  femoris  (Fig. 
92,  b)  ventrad,  the  gemellus  superior  (Fig.  163.  6)  dorsad,  and 
of  the  gluteus  minimus  (Fig.  163,  5)  craniad  and  the  aceta- 
bulum caudad.  The  muscle  passes  over  the  smooth  surface  of 
the  ilium  and  the  pubis  ventrad  of  the  acetabulum  and  then 
over  the  capsule  of  the  joint. 

Insertion  by  fleshy  fibres  for  about  one  centimeter  in  the 
middle  line  on  the  dorsal  surface  of  the  femur  distad  of  the 
great  trochanter. 

Relations. — Outer  surface  with  the  gluteus  minimus  (Fig. 
163,  5),  the  gemellus  superior  ((>),  and  the  vastus  lateralis  (F*ig. 
90,  rf).  Inner  surface  with  the  ilium,  the  rectus  femoris  (Fig. 
92,  b^y  the  capsule  of  the  joint,  and  the  vastus  medialis  (Fig. 
92,  c\ 

Action. — Rotates  the  thigh  so  as  to  carry  the  foot  inward, 
hence  antagonizes  the  iliopsoas. 

M.  gemellus  inferior. — The  gemellus  inferior  is  a  flat  tri- 
angular muscle  situated  just  caudad  of  the  gemellus  superior 
and  beneath  the  obturator  internus  (Fig.  90,  r),  so  that  it  ii> 
seen  on  reflecting  the  latter 

Origin  from  the  dorsal  one-half  of  the  whole  lateral  surface 
of  the  ischium  between  the  ischial  spine  and  the  ischial  tuber- 


MUSCLES  OF   THE  PELVIC  LIMBS,  191 

osity.      Tlic  fibres  converge  toward  its  insertion.      The  inner 
surface  of  the  muscle  is  covered  by  a  strong  tendon. 

Insertion  into  the  inner  surface  of  tlie  tendon  of  the 
obturator  internus  (Fig.  90,  c)  by  tendon-  and  muscle-fibres. 
Some  of  the  muscle-fibres  are  inserted  into  the  capsule  ol  the 
joint. 

Relations. — Outer  surface  with  the  obturator  internus  (Fig. 
90,  e).  Medial  surface  with  the  ischium.  Caudal  border  with 
the  quadratus  femoris  (Fig.  90,  f).  Cranial  border  with  the 
gemellus  superior. 

Action. — Abductor  of  the  thigh.  The  muscle  may  be  con- 
sidered as  a  separate  head  of  the  obturator  internus  (Fig. 
90,  c). 

M.  quadratus  femoris  (Fig.  90,/). — The  quadratus  femoris 
is  a  short  thick  muscle  connecting  the  ischial  tuberosity  (2) 
and  the  proximal  end  of  the  femur.  It  lies  just  caudad  of  the 
obturator  internus  {c)  beneath  the  proximal  end  of  the  biceps 
femoris  (Fig.  68,  /). 

The  origin  is  by  fleshy  fibres  from  a  considerable  triangular 
area  on  the  lateral  surface  of  the  ischium  near  the  tuberosity. 
The  area  lies  between  the  origin  areas  of  the  gemellus  inferior, 
biceps,  semimembranosus,  anrl  the  obturator  externus. 

Insertion  into  the  distal  two-thirds  of  the  ventral  border  of 
the  great  trochanter  and  about  half  the  adjacent  surface  of  the 
lesser  trochanter. 

Relations. — Outer  surface  with  the  tenuissimus  (Fig.  90,  g)^ 
the  biceps  (Fig.  68,  /),  the  semitendinosus  (Fig.  90,7),  and 
the  great  sciatic  nerve  (Fig.  163,  a).  Caudal  border  with  the 
semimembranosus  (Fig.  90,  /).  Ventral  border  with  the 
adductor  femoris  (Fig.  90,  //) ;  dorsal  border  with  the  obturator 
internus  (Fig.  90,  e)  and  gemellus  inferior. 

Action. — Extensor  of  the  thigh  and  rotator  of  the  femur  so 
as  to  carry  the  foot  inward. 

M.  obturator  externus. — The  obturator  externus  is  a  flat 
triangular  muscle  beneath  the  adductor  femoris  (Fig.  92,  g). 

Origin  by  fleshy  fibres  from  the  median  lip  of  the  obturator 
foramen  and  from  both  dorsal  and  ventral  surfaces  of  the  rami 
of  the  pubis  and  ischium  adjacent  to  the  lip.     Also  fro.m  the 
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Origin  from  the  ventral  half  of  the  ilium,  from  near  its 
cranial  end  to  a  point  midway  between  the  posterior  iliac  spine 
and  the  spine  of  the  ischium.  The  muscle  ends  in  a  strong 
flat  tendon. 

Insertion  into  an  oval  facet  at  the  base  of  the  dorsal  surface 
of  the  great  trochanter  on  its  lateral  side. 

Relations. — Outer  surface  with  the  gluteus  medius  (Fig. 
90,  b)  and  at  the  caudal  border  with  the  gemellus  superior 
(Fig.  163,  6).  Inner  surface  with  the  capsularis  and  rectus 
femoris  (Fig.  92,  b). 

Action, — Rotates  the  femur  so  as  to  carry  the  foot  out. 

M,  capsularis  (gluteus  quartus,  or  epimeralis). — The  cap- 
sularis is  a  small  flat  bundle  of  muscle-fibres  which  lies  obliquely 
beneath  the  gluteus  minimus  (Fig.  163,  5)  and  gemellus  superior 
(c)  on  the  lateral  or  outer  surface  of  the  ilium. 

Origin  by  fleshy  fibres  from  the  surface  of  the  ilium  over  a 
triangular  area  between  the  origin  of  the  rectus  femoris  (Fig. 
92,  b)  ventrad,  the  gemellus  superior  (Fig.  163,  6)  dorsad,  and 
of  the  gluteus  minimus  (Fig.  163,  5)  craniad  and  the  aceta- 
bulum caudad.  The  muscle  passes  over  the  smooth  surface  of 
the  ilium  and  the  pubis  ventrad  of  the  acetabulum  and  then 
over  the  capsule  of  the  joint. 

Insertion  by  fleshy  fibres  for  about  one  centimeter  in  the 
middle  line  on  the  dorsal  surface  of  the  femur  distad  of  the 
great  trochanter. 

Relations, — Outer  surface  w-ith  the  gluteus  minimus  (Fig. 
163,  6),  the  gemellus  superior  (r>),  and  the  vastus  lateralis  (Fig. 
90,  rf).  Inner  surface  with  the  ilium,  the  rectus  femoris  (Fig. 
92,  ^),  the  capsule  of  the  joint,  and  the  vastus  medialis  (Fig. 
92,  c). 

Action. — Rotates  the  thigh  so  as  to  carry  the  foot  inward, 
hence  antagoniz.cs  the  iliopsoas. 

M.  gemellus  inferior. — The  gemellus  inferior  is  a  flat  tri- 
angular muscle  situated  just  caudad  of  the  gemellus  superior 
and  beneath  the  obturator  internus  (Fig.  90,  r),  so  that  it  Ls 
seen  on  reflecting  the  latter 

Origin  from  the  dorsal  one-half  of  the  whole  lateral  surface 
of  the  ischium  between  the  ischial  spine  and  the  ischial  tuber- 
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osity.  The  fibres  converge  toward  its  insertion.  The  inner 
surface  of  the  muscle  is  covered  by  a  strong  tendon. 

Insertion  into  the  inner  surface  of  the  tendon  of  the 
obturator  internus  (F'ig.  90,  c)  by  tendon-  and  muscle-fibres. 
Some  of  the  muscle-fibres  are  inserted  into  the  capsule  ol  the 
joint. 

Relations. — Outer  surface  with  the  obturator  internus  (Fig. 
90,  e).  Medial  surface  with  the  ischium.  Caudal  border  with 
the  quadratus  femoris  (Fig.  90,  f).  Cranial  border  with  the 
gemellus  superior. 

Aetion. — Abductor  of  the  thigh.  The  muscle  may  be  con- 
sidered  as   a  separate  head  of  the   obturator    internus  (Fig. 

90.  n- 

M.  quadratus  femoris  (F"ig.  90,/). — The  quadratus  femoris 
is  a  short  thick  muscle  connecting  the  ischial  tuberosity  (2) 
and  the  proximal  end  of  the  femur.  It  lies  just  caudad  of  the 
obturator  internus  {e)  beneath  the  proximal  end  of  the  biceps 
femoris  (.Fig.  68,  /). 

The  origin  is  by  fleshy  fibres  from  a  considerable  triangular 
area  on  the  lateral  surface  of  the  ischium  near  the  tuberosity. 
The  area  lies  between  the  origin  areas  of  the  gemellus  inferior, 
biceps,  semimembranosus,  and  the  obturator  externus. 

Insertion  into  the  distal  two-thirds  of  the  ventral  border  of 
the  great  trochanter  and  about  half  the  adjacent  surface  of  the 
lesser  trochanter. 

Relations. — Outer  surface  with  the  tcnuissimus  (Fig.  90,  g\ 
the  biceps  (Fig.  68.  /),  the  semitendinosus  (Fig.  90,/),  and 
the  great  sciatic  nerve  (Fig.  163,  a).  Caudal  border  with  the 
semimembranosus  (Fig.  90,  /').  Ventral  border  with  the 
adductor  femoris  (Fig.  90,  //) ;  dorsal  border  with  the  obturator 
internus  (Fig.  90,  e)  and  gemellus  inferior. 

Action. — Extensor  of  the  thigh  and  rotator  of  the  femur  so 
as  to  carry  the  foot  inward. 

M.  obturator  externus. — The  obturator  externus  is  a  flat 
triangular  muscle  beneath  the  adductor  femoris  (Fig.  92,  g^. 

Origin  by  fleshy  fibres  from  the  median  lip  of  the  obturator 
foramen  and  from  both  dorsal  and  ventral  surfaces  of  the  ram! 
of  the  pubis  and  ischium  adjacent  to  the  lip.     Also  fro.m  the 
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Origvi  by  numerous  small  separate  Iumi1«i  timii  ihr  iLm-uI 
surface  of  the  ramus  of  the  ischium  al<nij;  il*»  -.n  mph\ -.r.  awA 
following  its  medial  border  from  thtr  syiuph\'»r.  ih.nl\  !.•  (hi 
tuberosity.  The  fibres  form  a  llat  inusi  U-  w  liu  h  n.m.'W.  m.l 
passes  throu|;h  the  lesser  sciatic  imtch.  tinn'«  m-uIi.iiI  .im.I  •  ti.li 
in  a  stron*!^  flat  tendon  whose 

Insertion  is  into  the  bottom  of  tht-  tr«K  h.uii-iu  li«--..»  nl  \\w 
femur.  The  tendon  is  contiiuK-il  j)rn\ini.iil  mi  ihr  luiii-i  -.mi.hi 
of  the  muscle  and  forms  a  smooth  firm  Miit.ur  1»\  w  hu  h  ihi 
muscle  jjlides  over  the  dorsal  border  <if  thr  im  hmin  !iii.»  (hi 
inner  surface  of  this  tendon  near  its  insntion  the  hiidmi  .•!  \\u 
gemellus  inferior  is  inserteil. 

Kt'lations. — Medial  surface  within  thr  jhIxi-.  wilh  .i  m.i  «■>  ol 
fat  separatinj^  it  from  the  povic  orj^ans.      |)ni>..d  mi   unit  i  -.in 
face  with  the  biceps  femoris,  the  tc-nuissimu--.  I  he  i  .imliMi  nini.t 
lis,  and  the  ^Teat  sciatic  nerve.      Iniur  s»ir(.u  r  wilh  ihi    i-i  htuiu 
and  the  threat  sciatic   nerve.      C'aud.d   (or  \enliah  boidri   wilti 
the  ciuatlratus  fem')ris. 

Action. — Abductor  iA  tlie  tlii-h. 

M.  iliopsoas  ^V'v^-    n>2.  >^\    V'v^.   n\,   • ).      Ihi    diop-.n.i-i 

(equivalent  to  the  human  ps«»as  ami  iliaiUM  i-.  .i  innii.d  inu-.i  Ir 
cmeri^^in^f  from  tlu-  abtlomin.U  cavity  oni«i  the  nudi.d  uil.ui-  ul 
the  femur. 

I  h'ii^iti.      .^n   1  he  jxntioM  c^nie^pMndin-.;  in  ihi-  liuiii.ni  p-n.i-i 
(I'i^.    lOJ.  >^i  arises  1)\' ten  \ertehr.d   lu.i.l  I  he  hi   I    Iim    ..| 

the.se  come  tVoin  tlie  tue  cr.mial  ten. Ion-.  <it  iiii;;im  ul  I  lie  p..  m-. 
minor  ilii;.  H>J,  '•  ;  the  sixth  tioin  ;i  t<iiiIini»M-.  rsp.m.iMii 
which  pa^^^es  tVmn  the  tendon  of  tin:  t'li-^t  he.nl  «)\ri  ihr  m  nti.d 
lon^^itudinal  muscle*^  ti»  the  tran»-ver>.e  prouss  nl  ihr  liKJi 
lumbar  vertehr.i.  The  sfvenlh.  eiL;]ith.  ninth,  and  irnlh  In-. his 
arise  bv  lie-in-  tli)ris  lr<Mn  the  ventr.d  ^^urf.iie-.  nt  I  hi-  irnh.i  ul 
the  last  tour  hnnbar  \ertebr.i*. 

(/•I  The  ptMtion  coiTesp«Mulin;^  to  the  hum. m  dia*  n-.  .iiises 
i)y  rteshy  tibres  from  the  ventral  bonli  i  ul  iIh  ihtnn.  lintii 
opposjii-  the  auricular  inijMessioii  to  the  ihi»pei  hne.d  ennneiue 
ihe  portions  i>f  the  muscle  all  convi-rL;e  in  tomi  a  ii»nic.d 
mass  which  ends  in  a  stroni;  tin«!i»n  Km;;  n-i  its  iintersui- 
face. 
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Insertion  by  tendon  and  fleshy  fibres  into  the  apex  of  the 
lesser  trochanter  of  the  femur. 

Relations. — Dorsal  surface  with  the  quadratus  lumborum 
(with  which  this  muscle  is  partly  united),  the  rectus  fcmoris 
(Fig.  91,  d),  and,  by  the  iUac  head,  with  the  gluteus  minimus. 
Ventral  and  medial  surface  with  the  psoas  minor  (Fig.  162,  9) 
and  the  peritoneum.  Lateral  edge  with  the  transversus 
abdominis  (Fig.  162,  4). 

Action. — Rotates  the  thigh  so  as  to  carry  the  foot  out;  also 
flexes  the  thigh. 

2 .  Muscles  of  the  Thigh. 

M.  biceps  femoris  (Fig.  68,  /.  page  117). — A  very  large 
flat  muscle  covering  about  two-thirds  of  the  lateral  side  of  the 
thigh. 

Origin  (Fig.  90,  2). — From  the  ventral  surface  of  the 
tuberosity  of  the  ischium  by  tendon-  and  muscle-fibres.  The 
fibres  diverge,  and  near  the  knee  the  mass  has  spread  out,  end- 
ing in  a  fascia.  The  dorsal  border  of  the  muscle  and  the 
common  fascia  are  continuous  dorsad  with  the  superficial  fascia 
of  the  thigh  and  with  the  tendon  of  the  caudofemoralis  (Fig. 
'  68,  s),  Ventrad  it  is  continuous  with  the  superficial  fascia  of 
the  shank. 

Insertion  into  rather  more  than  the  proximal  one-third  of 
the  dorsal  border  of  the  tibia  along  its  lateral  margin  and  into 
the  lateral  margin  of  the  patella.  In  passing  over  the  knee- 
joint  it  is  closely  united  to  the  underlying  ligaments  and 
tendons. 

Relations, — Outer  surface  with  the  superficial  fascia  and 
with  a  few  of  the  most  caudal  fibres  of  the  cutaneus  maximus 
(Fig.  62,  by  page  94).  Cranial  (or  dorsal)  edge  with  the 
caudofemoralis  (Fig.  6^,  s)  and  the  vastus  lateralis  (Fig.  90,  d). 
Caudal  border  with  the  semitcndinosus  (Fig.  68,  u)  and  a  mass 
-  of  fat.  Inner  surface  with  the  caudofemoralis  (Fig.  68,  s),  the 
'  tenuissimus  (Fig.  90,  g),  the  obturator  intcrnus  (Fig.  90.  e)y 
the  quadratus  femoris  (Fig.  90,  /"),  the  semitendinosus  (Fig. 
68,  n)y  the  semimembranosus  (Fig.  90,  /'),  the  adductor  femoris 
(Fig.  90,  //),  the  great  sciatic  nerve  (Fig.  163,  a),  and  distad 
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with  the  followinj^  muscles  of  the  lower  leg :  the  tibialis  anterior 
(Fig.  90,  ;/),  the  extensor  longus  digitorum  (Fig.  90,  /),  the 
peroneus  longus  (Fig.  90,  q)y  and  the  lateral  head  of  the 
gastrocnemius  (Fig.  90,  ;;/). 

Action. — Abductor  of  the  thigh,  and  flexor  of  the  shank. 
;M.  tenuissimus  or  M.  abductor  cruris  (F*ig.  90,  g). — A 
very  slender  muscle,  only  three  or  four  millimeters  wide. 

Origin  from  the  tip  of  the  transverse  process  of  the  second 
caudal  vertebra,  in  common  with  the  caudofemoralis  (Fig. 
6Z,  s)  or  gluteus  maximus.  It  passes  obliquely  beneath  the 
biceps  femoris  (Fig.  68,  /)  distad  and  ventrad,  to  the  distal  end 
of  the  ventral  border  of  that  muscle.  Here  it  becomes  con- 
tinuous with  the  ventral  border  of  the  biceps,  ending  in  a  con- 
tinuation of  the  same  fascia  into  which  the  biceps  is  inserted. 

Relations. — Outer  surface  with  the  caudofemoralis  (Fig. 
68,  s)  and 'the  biceps  femoris  (F*ig.  (y^y  /);  distad  with  the 
integument.  Inner  surface  with  the  obturator  internus  (Fig. 
90.  c),  quadratus  femoris  (/"),  semitendinosus  (/),  adductor 
femoris  (//),  semimembranosus  (/),  and  distiid  with  the  muscles 
of  the  lower  leg. 

yM.  caudofemoralis  (parameralis,  Strauss-Durckheim)  (Fig. 
6^,  Sy  page  1 17). 

Origin  by  a  flat  tendon  from  the  transverse  processes  of  the 
second  and  third  caudal  vertebne.  The  muscle  forms  a  flat 
band  which  passes  distad  along  the  middle  of  the  lateral  side 
of  the  thigh  over  the  pelvis  and  caudad  of  the  great  trochanter. 
At  the  middle  of  the  thigh  it  ends  in  a  very  thin  tendon.  The 
tendon  passes  distad  along  the  medial  surface  of  the  biceps 
femoris  (Fig.  68,  /),  pierces  the  fascia  lata  near  the  knee,  and 
passes  to  its 

Inscrtiofi  into  the  middle  of  the  lateral  border  of  the  patella. 

Relations. — Outer  surface  with  the  .superficial  fascia  and  a 
few  fibres  of  the  cutaneus  maximus;  distad  with  the  biceps 
femoris  (Fig.  6%^  t).  Cranial  border  with  the  gluteus  maxi- 
mus; caudal  border  with  the  biceps  femoris.  Inner  surface 
with  the  tenuissimus  (Fig.  90,  g),  the  gluteus  maximus,  the 
abductor  caudx  internus,  and  with  the  obturator  internus  (Fig. 
90,  e) ;  distad  with  the  vastus  lateralis. 
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Action. — Abducts  the  thigh  and  helps  to  extend  the  shank. 

M,  semitendinosus  (Fig.  gp,j\ — A  long  slender  muscle 
on  the  ventral  (caudal)  border  of  the  thigh,  between  the  semi- 
membranosus (/)  and  the  biceps  femoris  (Fig.  68,  /). 

Origin  from  the  apex  of  the  tuberosity  of  the  ischium 
beneath  the  origin  of  the  biceps  femoris.  The  muscle  passes 
to  the  medial  side  of  the  shank  and  ends  in  a  thin  but  strong 
tendon  (Fig.  92,  i')  about  five  millimeters  broad.  The  tendon 
curves  proximad  and  passes  beneath  the  gracilis  tendon  (Fig. 

91,  b)  to  its 

Insertion  into  the  crest  (dorsal  border)  of  the  tibia  one  or 
two  centimeters  from  its  proximal  end. 

Relations. — Lateral  surface  with  the  biceps  femoris  (Fig. 
68,  /),  the  integument,  a  mass  of  fat,  and  distad  with  the  gas- 
tr6cnemius  (Fig.  92,  /)  and  popliteus  (Fig.  92,  k).  Caudal 
surface  with  the  integument.  Medial  surface  with  the  semi- 
membranosus  (Fig.  90,  /)  and  distad  with  the  integument  of 
the  lower  leg. 

Action. — Flexor  of  the  shank. 

M.  semimembranosus  (Figs.  90  and  91,  /;  Fig.  92,  //). — 
A  thick  prismatic  muscle  lying  along  the  ventral  (or  caudal) 
side  of  the  thigh  between  the  semitendinosus  (J)  and  the  gracilis 
(Fig.  91,  b). 

Origin  by  short  tendon-fibres  from  the  caudal  border  of  the 
tuberosity  and  the  ramus  of  the  ischium.  The  muscle  mass  is 
divided  throughout  most  of  its  length  into  two  portions  (Fig. 

92,  //  and  //'),  one  of  which  (//')  lies  laterad  and  caudad  of  t^^e 
other.  The  two  portions  pass  to  the  medial  side  of  the  knee. 
The  caudal  portion  (//')  ends  in  a  strong  flat  tendon  five  milli- 
meters broad,  the 

Insertion  of  which  is  into  the  medial  surface  of  the  femur 
on  the  medial  cpicondyle,  at  the  middle  of  its  distal  border  and 
into  the  adjacent  medial  surface  of  the  tibia  behind  the  lateral 
ligament. 

The  dorsal  part  has  its  insertion  into  the  distal  one  and 
one-half  to  two  centimeters  of  the  ridge  which  is  continued 
from  the  medial  epicondyle  of  the  femur  onto  the  shaft;  and 
nto  the  sesamoid  bone  of  the  medial  epicondyle. 
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Rilaliotis. — Lateral  surface  with  the  semitendinosus  (Fig 
90,7"|,  the  biceps  femoris  (Fig.  68,  /},  and  distad  with  a  smalt 
part  of  the  adductor  femoris  ('Fig.  92,  g),  and  with  the  gas* 
trocnemius(^  f,  9"  j)  Medial 
surface  with  the  ^raoilis  (l-ij, 
gi.rf)  and  diatad  With  thi 
sartorius  (Fig  gi  a)  Cra 
nial  (or  do^s^l)  borJcr  it 
the  origin  with  iHl 
ratuB  femoris  (I 
/):  for  the  remi 
of  its  length  with  the 
adductor  femorib  (Fig 
90,  //).  Caudil  bor 
der  with  the  mtegu 
ment  proximad 

Actii'ii.  —  I  \tensir 
of  the  thigh. 

M.  sartonus  (I  i^  91 
a;  Fig.  68.  (/).— A  large  flat 
muscle  along  the  medial  sidi' 
of  the   thigh    near   its  crativ 
(dorsal)  border. 

Origin  from  the  ventral  lialf  of 
the  crest  of  the  ilium  and  from  thi 
medial  half  of  its  ventral  border  ci 
(if  the  auricular  impression.     The  caudal 
third  of  the  origin  is  by  a  thin  tendon, 
the  rest  by  fleshy  fibres. 


Kk; 


-Mir-i. 


\ 


a.  M.  sartorius;  ^.  M.  grneil's;  ''■  M-  iliopsoas;  d,  M. 
rcclui  fenioiis;j-,  M.  vaalus  medial i» ; /.  M.  peclincus; 
g.  M.  adduclor  longus;  k,  M.  addudor  fEmaris;  /,  M. 
semimembruiosiu;  /,  HI.  semitendinosus;  k,  medinl 
head  of  M.  gnstrocnemius;  /,  M.plantaris;  m,  M.  flciior 
Ionics  hallucis  [m',  ils  (endon);  m.  M.  flexor  longus 
(iigilnnuQ;  («'.  ila  lenilon);  o,  M.  libialis  posterior;/, 
M.  tibiaiii  anitrior;  r/,  M.  intenraseus  of  second  digit. 
I.  palcila;  3.  calraneus;  3.  medial  mnlicolus;  4.  second 
melataraa!;  j,  tnnisverae  ligament  of  the  Intrec  lc£. 
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Insertion  on  a  long  S-shaped  line  which  begins  on  the 
dorsal  border  of  the  tibial  shaft  about  two  centimeters  from  its 
proximal  end,  passes  thence  to  the  middle  of  the  proximal  end 
of  the  medial  surface  of  the  tibia,  thence  across  the  ligaments 
of  the  knee-joint  and  the  medial  surface  of  the  medial  epicondyle 
to  the  patella,  crosses  the  patella  obliquely  to  the  middle  of  its 
proximal  end,  and  may  be  continued  for  some  distance  proximad 
along  the  middle  line  on  the  fascia. 

Relations. — Medial  surface  with  the  integument  and  proxi- 
mad with  the  internal  oblique  muscle  (Fig.  6^^  p).  Lateral 
(inner)  surface  with  the  tensor  fasciae  lata;  (Fig.  68,  r),  the 
vastus  lateralis  (Fig.  90.  d),  the  superficial  fascia,  the  vastus 
medialis  (Fig.  92,  r),  the  rectus  fcmoris  (Fig.  92.  /;),  and  the 
distal  end  of  the  semimembranosus  (Fig.  92,  //'). 

Action. — Adducts  and  rotates  the  femur  and  extends  the 
tibia. 

M.  gracilis  (Fig.  91,  b). — The  gracilis  is  a  flat,  thin,  sub- 
cutaneous muscle  occupying  the  ventral  half  of  the  medial  sur- 
face of  the  thigh. 

Origin  by  a  strong  tendon  from  the  caudal  three-fourths  of 
the  symphysis  of  the  ischium  and  pubis.  The  tendon  may 
extend  caudad  of  the  symphysis  in  the  middle  line  to  the  level 
of  the  tuberosity  of  the  ischium.  F*or  about  its  first  centimeter 
the  tendon  is  common  to  the  two  muscles  of  opposite  sides  and 
gives  origin  on  two  sides  to  the  fibres  of  the  adductor  femoris. 
The  common  tendon  divides  into  two  which  pass  laterad,  each 
ending  in  a  convex  border  from  which  .the  muscle-fibres 
spring. 

Insertion. — It  ends  in  a  thin  aponeurosis,  part  of  which  is 
continuous  with  that  of  the  sartorius.  The  aponeurosis  is  finally 
inserted  into  the  medial  surface  of  the  tibia  near  its  proximal 
end,  while  distally  it  is  continuous  with  the  fascia. 

Relations. — Outer  (medial)  surface  with  the  integument. 
Inner  (lateral)  surface  with  the  semimembranosus  (Fig.  91,  /) 
and  the  adductor  femoris  (Fig.  91,  //). 

Action. — Adducts  the  leg  and  draws  it  caudad. 

M.  adductor  femoris  (magnus  et  brevis)  (Fig.  92,  ^;  Fig. 
gOy/i). — The  adductor  femoris  lies  between  the  semimembrano- 
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sus  (Fig.  92,  //)  and  the  femur.      Its  proximal  part  is  covered 
by  the  semimembranosus,  while  its  distal  part  lies  outside  of  it. 

Origin  by  muscle-fibres  from  the  rami  of  the  pubis  and  the 
ischium  along  the  whole  of  the  length  of  the  symphysis ;  from 
the  ramus  of  the  ischium  between  the  symphysis  and  the 
tuberosity,  and  from  the  tendon  of  origin  common  to  the  two 
gracilis  muscles. 

Insertion  into  nearly  the  whole  of  the  ventral  surface  of  the 
shaft  of  the  femur.  The  area  begins  at  the  base  of  the  great 
trochanter  opposite  the  proximal  end  and  the  insertion  area  of 
the  gluteus  maximus.  It  extends  thence  distad  along  the 
caudal  border  of  the  surface  as  an  area  about  one  millimeter 
wide.  At  the  junction  of  the  first  and  second  thirds  of  the 
shaft  the  area  expands  and  occupies  the  whole  of  the  ventral 
suriace  of  the  bone,  ending  at  the  intercondyloid  fossa. 

Relations. — Lateral  surface  with  the  biceps  (Fig.  68,  /),  the 
great  sciatic  nerye  (Fig.  163,  a),  the  tenuissimus  (Fig.  90,  g)^ 
and  the  semimembranosus  (Fig.  92,  //) ;  dorsolateral  border  in 
contact  with  the  vastus  lateralis  (Fig.  92,  r).  Dorsal  surface 
with  the  quadratus  femoris  (Fig.  90,  f)  and  obturator  externus 
(Fig.  90,  e).  Caudal  surface  with  the  semimembranosus  (Fig. 
92,  //).  Medial  surface  with  the  gracilis  (F'ig.  91,  ^),  adductor 
longus  (Fig.  92,  y*),  pectineus  (Fig.  92,  ^),  vastus  medialis 
(Fig.  92,  f),  and  distad  with  the  medial  head  of  the  gastroc- 
nemius (Fig.  92,/). 

Action. — An  extensor  of  the  thigh. 

M.  adductor  longus  (Fig.  91,  ^;  Fig.  92,  /). — A  thin 
muscle  which  covers  the  dorsal  half  of  the  medial  surface  of  the 
adductor  femoris  (Fig.  92,  g). 

Origin  by  muscle-fibres  from  the  median  three-fourths  of 
the  cranial  border  of  the  pubis,  the  line  of  origin  forming  a 
medial  continuation  of  that  of  the  pectineus  (Fig.  92,  c). 

Insertion  by  a  thin  aponeurosis  into  the  external  linea 
aspera  of  the  femur  along  the  second  and  third  fifths  of  the 
bone. 

Relations, — With  its  medial  or  cranial  surface  the  adductor 
longus  forms  part  of  the  boundary  of  a  depression  among  the 
muscles  at  the  proximal  end  of  the  medial  side   of  the  leg. 
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Insertion  on  a  long  S-shapcd  line  which  begins  on  the 
dorsal  border  of  the  tibial  shaft  about  two  centimeters  from  its 
proximal  end,  passes  thence  to  the  middle  of  the  proximal  end 
of  the  medial  surface  of  the  tibia,  thence  across  the  ligaments 
of  the  knee-joint  and  the  medial  surface  of  the  medial  cpicondyle 
to  the  patella,  crosses  the  patella  obliquely  to  the  middle  of  its 
proximal  end,  and  may  be  continued  for  some  distance  proximad 
along  the  middle  line  on  the  fascia. 

Relations, — Medial  surface  with  the  integument  and  proxi- 
mad with  the  internal  oblique  muscle  (Fig.  68,  /).  Lateral 
(inner)  surface  with  the  tensor  fasciae  lata;  (F*ig.  68,  r),  the 
vastus  lateralis  (Fig.  90,  d),  the  superficial  fascia,  the  vastus 
medialis  (Fig.  92,  r),  the  rectus  femoris  (Fig.  92,  b),  and  the 
distal  end  of  the  semimembranosus  (Fig.  92,  //'). 

Action. — Adducts  and  rotates  the  femur  and  extends  the 
tibia. 

M.  gracilis  (Fig.  91,  b), — The  gracilis  is  a  flat,  thin,  sub- 
cutaneous muscle  occupying  the  ventral  half  of  the  medial  sur- 
face of  the  thigh. 

Origin  by  a  strong  tendon  from  the  caudal  three-fourths  of 
the  symphysis  of  the  ischium  and  pubis.  The  tendon  may 
extend  caudad  of  the  symphysis  in  the  middle  line  to  the  level 
of  the  tuberosity  of  the  ischium.  For  about  its  first  centimeter 
the  tendon  is  common  to  the  two  muscles  of  opposite  sides  and 
gives  origin  on  two  sides  to  the  fibres  of  the  «idductor  femoris. 
The  common  tendon  divides  into  two  which  pass  laterad,  each 
ending  in  a  convex  border  from  which  the  muscle-fibres 
spring. 

Insertion. — It  ends  in  a  thin  ajx^neurosis,  part  of  which  is 
continuous  with  that  of  the  sartorius.  The  aponeurosis  is  finally 
inserted  into  the  medial  surface  of  the  tibia  near  its  proximal 
end,  while  distally  it  is  continuous  with  the  fascia. 

Relations. — Outer  (medial)  surface  with  the  integument. 
Inner  (lateral)  surface  with  the  semimembranosus  (Fig.  91,  7) 
and  the  adductor  femoris  (Fig.  91,  //). 

Action. — Adducts  the  leg  and  draws  it  caudad. 

M.  adductor  femoris  (magnus  et  brevis)  (Fig.  92,  ^;  Fig. 
90,  //). — The  adductor  femoris  lies  between  the  semimembrano- 
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sus  (Fig.  92,  //)  and  the  femur.      Its  proximal  part  is  covered 
by  the  semimembranosus,  while  its  distal  part  lies  outside  of  it. 

Origin  by  muscle-fibres  from  the  rami  of  the  pubis  and  the 
ischium  along  the  whole  of  the  length  of  the  symphysis ;  from 
the  ramus  of  the  ischium  between  the  symphysis  and  the 
tuberosity,  and  from  the  tendon  of  origin  common  to  the  two 
gracilis  muscles. 

Insertion  into  nearly  the  whole  of  the  ventral  surface  of  the 
shaft  of  the  femur.  The  area  begins  at  the  base  of  the  great 
trochanter  opposite  the  proximal  end  and  the  insertion  area  of 
the  gluteus  maximus.  It  extends  thence  distad  along  the 
caudal  border  of  the  surface  as  an  area  about  one  millimeter 
wide.  At  the  junction  of  the  first  and  second  thirds  of  the 
shaft  the  area  expands  and  occupies  the  whole  of  the  ventral 
surface  of  the  bone,  ending  at  the  intercondyloid  fossa. 

Relations. — Lateral  surface  with  the  biceps  (Fig.  68,  /),  the 
great  sciatic  nerye  (Fig.  163,  ^),  the  tenuissimus  (Fig.  90,  g\ 
and  the  semimembranosus  (Fig.  92,  //) ;  dorsolateral  border  in 
contact  with  the  vastus  lateralis  (Fig.  92,  c).  Dorsal  surface 
with  the  quadratus  femoris  (Fig.  90,  f)  and  obturator  externus 
(Fig.  90,  c).  Caudal  surface  with  the  semimembranosus  (Fig. 
92,  //).  Medial  surface  with  the  gracilis  (Fig.  91,  /5),  adductor 
longus  (Fig.  92,  f)y  pectineus  (Fig.  92,  r),  vastus  medialis 
(Fig.  92,  e),  and  distad  with  the  medial  head  of  the  gastroc- 
nemius (Fig.  92, y). 

Action. — An  extensor  of  the  thigh. 

M.  adductor  longus  (Pig.  91,  ^;  Fig.  92,  /). — A  thin 
muscle  which  covers  the  dorsal  half  of  the  medial  surface  of  the 
adductor  femoris  (Fig.  92,  g). 

Origin  by  muscle-fibres  from  the  median  three-fourths  of 
the  cranial  border  of  the  pubis,  the  line  of  origin  forming  a 
medial  continuation  of  that  of  the  pectineus  (Fig.  92,  e). 

Insertion  by  a  thin  aponeurosis  into  the  external  linea 
aspera  of  the  femur  along  the  second  and  third  fifths  of  the 
bone. 

Relations. — With  its  medial  or  cranial  surface  the  adductor 
longus  forms  part  of  the  boundary  of  a  depression  among  the 
muscles  at  the  proximal  end  of  the  medial  side    of  the  leg. 
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This  depression  is  called  the  iliopcctineal  fossa;  it  contains  tlie 
femoral  vein  and  artery  and  saphenous  nerve  imbedded  in  fat 
(Fig.  137).  The  medial  edge  of  tlie  adductor  longus  is  in 
relation  with  the  integument;  the  lateral  edge  with  the  pec- 


Fio.  1)3.— Secom)  I^ver  of  Mi-^u-.  un  nil-  Mm  i^i  S 

(7,  M,  tensor  fn.  fi-c  lat  i,  1  fas  tn  lata  i  M  tecW'i  fctn  inii 
alJK;  </.  M.  ilKipii  n.  |Lut|  <■  M  imnini.ii'i  /  M  adductur  ]oiga  j.  M.  mliluclnr 
femorU;  A,  i  AI  ^vmimt.inbTBno^u''  M  semiandmosus  (j  itsiml  n):/.  mrilial 
head  of  M.  |;a<i)nK:n<.m  us  ;<  M  ]h  1 1  t;u  /  M  tlc\urlu)^s  li(,  tonim  I.  jatcllar 
ligament;  2   I  j,anienlum  collatcrale  1 1  alt 

tincus  (1  ig  g-"  t)  Inner  ir  ciudil  surface  with  the  adductor 
femoris  (1 1^   93    q-) 

Atti,  It  —  \dduct  )r  of  tin,  thip,h 

M.  pectineus  (I'ig.  yi,  <■). — A  flat  band  of  fibres  closely 
united  with  the  adductor  longus  (/^,  of  which  it  appears  to  be 
a  lateral  continuation. 

Oi-igiii  by  flesh)'  fibres  from  the  lateral  one-fourth  of  the 
cranial  border  of  the  pubis.  The  muscle  passes  over  the 
smooth  outer  surface  of  the  pubis  between  its  origin  area  and 
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the  acetabulum,  crosses  the  iliopsoas  (d)  obliquely  and  has  its 

Insertion  by  muscle-fibres  into  an  elongated  area  (five  milli- 
meters in  length)  on  the  shaft  of  the  femur  just  distad  of  the 
lesser  trochanter  and  between  the  insertion  of  the  adductor 
femoris  \g)  and  that  of  the  vastus  medialis  (r). 

Relations. — The  cranial  edge  forms  part  of  the  floor  of  the 
iliopectineal  fossa.  Lateral  surface  in  relation  with  the  iliopsoas 
(V/)  and  vastus  medialis  (e)\  medial  surface  with  the  adductor 
longus  (/)  and  adductor  femoris  (^g). 

Action. — Adductor  of  the  thigh. 

M.  quadriceps  femoris. — The  quadriceps  femoris  is  a  very 
powerful  extensor  muscle  on  the  front  of  the  thigh.  It  consists 
of  four  muscles  which  unite  to  form  the  great  extensor  of  the 
shank.  It  is  inserted  into  the  patella  and  through  it,  by  the 
ligamcntum  patella:,  into  the  tibia.  It  may  be  compared  to  the 
triceps  brachii.      The  parts  are: 

(1)  M.  rectus  femoris  (Fig.  92,  b\  Fig.  90,  c). 

Origin  by  strong  tendon  from  an  elongated  triangular  area 
which  has  its  base  at  the  acetabulum  and  its  apex  about  five 
to  seven  millimeters  craniad  of  the  acetabulum,  along  the  ven- 
tral border  of  the  ilium.  The  area  is  between  that  for  the 
capsularis  and  that  for  the  iliopsoas.  The  muscle  is  flat  near  its 
origin,  but  soon  becomes  a  triangular  prismatic  mass  which  is 
united  to  the  dorsal  border  of  the  vastus  lateralis  (Fig.  90,  rf) 
at  the  junction  of  the  middle  and  last  thirds  of  the  thigh. 

Insertion  into  the  oblique  area  on  the  outer  surface  of  the 
patella  near  its  proximal  border  in  connection  with  the  va.stus 
lateralis. 

Relations. — Outer  or  lateral  surface  at  the  origin  with  the 
gluteus  minimus,  the  edge  of  the  capsularis,  the  gluteus  medius 
(Fig.  90,  b),  and  farther  distad  with  the  vastus  lateralis  (Fig. 
90,  (i).  Medial  surface  with  the  tensor  fascia;  latae  (Fig.  92,  a)^ 
sartorius  (Fig.  90,  a),  and  vastus  medialis  (Fig.  92,  c).  Inner 
(caudalj  surface  with  the  vastus  intermedius. 

(2)  M.  vastus  lateralis  (Fig.  90,  d). — A  flat  triangular 
prismatic  mass  joined  distally  to  the  preceding.  It  covers  the 
dorsal  part  of  the  lateral  surface  of  the  thigh. 

Origin  from  a  triangular  area  on  the  dorsal  and  lateral  sur- 
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faces  of  the  shaft  and  the  great  trochanter  of  the  femur.  The 
base  of  the  area  is  at  the  great  trochanter,  and  its  apex  is  at  the 
junction  of  the  second  and  third  fifths  of  the  shaft  on  the  linea 
aspera.  The  linea  aspera  forms  the  ventral  boundary  of  the 
triangle,  while  its  dorsal  boundary  is  formed  by  a  line  drawn 
from  its  apex  to  the  dorsomedial  angle  of  the  great  trochanter. 
The  mass  unites  with  the  rectus  femoris  (r)  by  its  dorsal  border 
at  the  junction  of  the  middle  and  distal  thirds  of  the  thigh. 

Insertion  into  the  oblique  area  on  the  outer  surface  of  the 
patella  near  its  lateral  border  in  connection  with  the  rectus 
femoris. 

(3)  M.  vastus  medialis  (Fig.  92,  c)  lies  on  the  medial  side 
of  the  thigh. 

Origin  by  fleshy  fibres  over  a  diamond-shaped  area  on  the 
shaft  of  the  femur  lying  between  the  medial  branch  of  the  linea 
aspera  and  the  area  for  the  vastus  lateralis.  Proximad  the 
area  is  bounded  by  the  spiral  line,  and  distad  it  is  bounded  by 
a  line  parallel  to  the  spiral  line  and  having  its  proximal  end  at 
about  the  junction  of  the  first  and  second  thirds  of  the  bone. 
The  muscle  forms  a  triangular,  prismatic  mass.  It  ends  in  a 
thin  aponeurosis  which  is  continuous  dorsad  with  the  border  of 
the  rectus  femoris  (Fig.  92,  h)^  and  ventrad  sometimes  with  the 
tendon  of  the  gracilis  (Fig.  91,  b). 

Insertion  into  the  medial  border  of  the  patella  and  the  liga- 
mentum  patellae.  The  insertion  may  extend  onto  the  head  of 
the  tibia. 

The  adjacent  surfaces  of  the  vastus  lateralis  and  the  vastus 
medialis  are  connected  over  their  distal  thirds  by  an  aponeuro- 
sis which  passes  transversely  beneath  the  rectus  femoris.  The 
distal  end  of  the  aponeurosis  is  inserted  into  the  proximal 
border  of  the  patella.  Its  proximal  end  receives  the  insertion 
of  some  muscle-fibres  which  form  a  part  of  the  vastus  medialis 
as  here  described.  This  mass  of  fibres  is  described  by  Strauss- 
Durckhcim  as  the  crural  muscle.  Sometimes  the  transverse 
aponeurosis  is  continuous  with  only  one  of  the  two  vasti  and 
sometimes  with  neither,  so  that  the  insertion  of  the  crural  of 
Strauss-Durckheim  becomes  more  or  less  independent. 

Relations  of  the  vastus  medialis.     Outer  (medial)  surface 
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with  the  sartorius  (Fig.  91,  a)  and  the  structures  in  the  ilio- 
pectineal  fossa.  Cranial  (or  dorsal)  surface  with  the .  rectus 
femoris  (Fig.  92,  b)  and  vastus  intermedius.  Caudal  (ventral) 
surface  with  the  pectineus  (Fig.  92,  c),  adductor  longus  (Fig. 
92,/),  adductor  femoris  (Fig.  92,^),  and  semimembranosus 
(Fig.  92,  h). 

(4)  M.  vastus  intermedius. — A  flat  mass  of  muscle  which 
Hes*  beneath  the  rectus  femoris. 

Origin  from  nearly  the  whole  of  the  dorsal  surface  of  the 
shaft  of  the  femur  between  the  areas  for  the  vastus  medialis  and 
vastus  lateralis.  The  area  of  origin  extends  distad  to  an 
obHque  line  the  middle  of  which  is  about  one  and  one-half 
centimeters  from  the  patellar  surface,  the  lateral  border  of  the 
area  being  longer  than  the  medial  border. 

Insertion  by  muscle-fibres  into  the  capsule  of  the  joint. 
The  central  fibres  are  inserted  about  one  centimeter  proximad 
of  the  patella,  while  the  lateral  mass  passes  to  the  level  of  the 
proximal  end. 

Relations. — Outer  surface  with  the  rectus  femoris  (Fig. 
92,  h)\  borders  with  the  vastus  medialis  (Fig.  92,  c)  and  vastus 
lateralis  (Fig.  90,  d^\  inner  surface  with  the  femur. 

Action, — The  quadriceps  extensor  is  an  extensor  of  the 
shank.  The  vastus  intermedius  acting  separately  is  a  tensor 
of  the  capsule  of  the  knee-joint. 

3.  Muscles  of  the  Lower  Leg  (Cms). 

A.  On  the  Ventral  Side.  — M.  gastrocnemius. — This 
is  the  great  muscular  mass  of  the  calf  It  arises  by  two  heads, 
the  caput  laterale  or  lateral  head  (Fig.  90,  ;;/),  and  the  caput 
mediale  or  medial  head  (Fig.  91,  k),  of  the  gastrocnemius. 

Caput  laterale  (Fig.  90,  w,  ;;/',  ;;/"). — The  origin  of  the 
lateral  head  is  in  four  portions: 

(i)  From  the  tendon  of  origin  of  the  plantaris  which  comes 
from  the  middle  of  the  lateral  border  of  the  patella.  The  ten- 
don ends  in  a  small  conical  mass  of  fibres  (;//')  which  joins  the 
ventral  part  of  the  tommon  head. 

(2)  By  a  slender  flat  tendon,  distad  of  the  first,  from  the 
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superficial  fascia  of  the  shank  (///")•     ^^^  tendon  ends  in  a 
conical  mass  which  joins  the  dorsal  border  of  the  common  head. 

(3)  By  a  strong  tendon  and  by  muscle-fibres  from  the  distal 
border  of  the  lateral  sesamoid  bone  (Fig.  61,  3)  of  the  femur. 
These  fibres  (;;/)  form  the  middle  and  outer  part  of  the  common 
head. 

(4)  By  muscle-fibres  from  the  middle  of  the  outer  surface 
of  the  aponeurosis  covering  the  plantaris  (Fig.  90,  /)  along 
rather  more  than  the  proximal  half  of  the  tibia.  The  lateral 
head  thus  formed  is  flat  and  fusiform  in  section. 

Caput  mediale  (Fig.  91,  k\  Fig.  92,  j). — The  medial  head 
resembles  the  lateral  head  closely. 

Origin  by  a  strong  tendon  from  the  medial  sesamoid  bone 
of  the  femur  (Fig.  61,  4)  and  by  muscle-fibres  from  the  surface 
of  the  shaft  for  a  short  distance  proximad  of  this. 

The  two  heads  unite  by  their  contiguous  borders  at  the 
junction  of  the  first  and  second  thirds  of  the  tibia.  The 
common  muscle  narrows  rapidly  and  ends  in  a  flat  tendon 
which  joins  the  tendon  of  the  soleus  to  form  the  50-called  ten- 
don of  Achilles  (tendo  calcaneus)  (Fig.  90.  /).      This  has  its 

Insertion  into   the   proximal   end   of  the   calcaneus   (Fig 
go,  4)  near  its  ventral  border.     This  tendon  together  with  that 
of  the  soleus  (Fig.  90,  ci)  and  the  fascia  of  the  shank  forms  a 
tubular  sheath  for  the  tendon  of  the  plantaris. 

Relations. — (i )  Of  the  lateral  head.  Lateral  (outer)  surface 
with  the  biceps  fcmoris  (Fig.  68,  /)  and  the  superficial  fascia. 
Medial  (inner)  surface  with  the  popliteus  (Fig.  92,  k),  the 
plantaris  (Fig.  90,  /)  (to  which  it  is  closely  united),  the  medial 
head  of  the  gastrocnemius  (Fig.  91,  /•),  the  soleus  (Fig.  90,  o)y 
and  the  peroneus  longus  (Fig.  90,  q)^  (2)  Of  the  medial  head. 
Medial  (outer)  surface  with  the  superficial  fascia  and  the  tendons 
of  the  gracilis  (F'ig.  91,  //),  semimembranosus  (Fig.  92.  //'), 
and  semitcndinosus  (Fig.  92,  /).  Lateral  (inner)  surface  at 
the  origin  with  the  adductor  fcmoris  (Fig.  92,  g),  then  with  the 
plantaris  (Fig.  91,  /),  the  popliteus  (Fig.  92,  /•).  flexor  longus 
digitorum  (Fig.  91,  //),  and  the  lateral  head  of  the  gastroc- 
nemius (Fig.  90,  ;//). 

Action. — ICxtcnsor  of  the  foot.     (It  is  to  be  noted  that  what 
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is  called  extension  in  the  foot  is  analo^jous  to  what  is  called   , 
flexion  in  the  hand,  so  that  the  extensors  of  the  foot  are  most 
readily  to  be  compared  with  the  flexors  of  the  hand.) 

M.  plantaris  (Fig.  go,  /;  Fig.  91,  /). — A  fusiform  muscle 
covered  distally  by  the  gastrocnemius,  but  appearing  between 
the  two  heads  of  the  gastrocnemius  at  their  proximal  ends 
(Fig.  90.  /). 

Origin  by  a  strong  tendon  from  the  middle  of  the  lateral 
border  of  the  patella  and  by.  fleshy  fibres  from  the  vL-ntral 
border  of  the  lateral  sesamoid. 

The  patellar  tendon  ends  in  a  flattened  head  which  passes 
vcntrad   over  the   lateral   epicondyle   of  the   femur  and  then 
curves  distad;   it  is  closely  united  with  the  lateral  head  of  the 
gastrocnemius.     The   muscle    ends   in   a   thick  tendon  which 
passes  through  a  sheath  formed  by  the  tendons  of  the  gastroc- 
nemius and  soleus.  and  the  fascia  of  the  shank.     The  tendon  ' 
passes  over  the  grooved  proximal  end  of  the  calcaneus  onto  its 
ventral  surface.     It  is  held  in  place  against  the  groove  by  two 
sheets  of  aponeurosis,  which  leave  the  tendon  on  either  side  for  ' 
a  distance  of  more  than  a  centimeter  and  are  attached  to  the  \ 
lateral  surfaces  of  the  calcaneus  at  its  proximal  end.     Lateral 
motion  is  thus  hindered,  while  longitudinal  motion  is  permitted. 

Between  this  tendon  and  the  tendon  of  Achilles  is  a  synovial 
bursa  which  aids  the  gliding  movement  of  the  tendon.  In  the 
sole  of  the  foot  opposite  the  distal  end  of  the  calcaneus  the 
tendon  broadens  and  ends  in  the  fle.vor  brevis  digitorum  (pedis 
pcrforatus)  muscle,  which  might  also  be  considered  as  a  second 
part  of  the  plantaris.  In  man  the  plantaris  is  inserted  into  the 
calcaneus  along  with  the  gastrocnemius. 

Relations. — The  muscle  is  covered  throughout  by  the  two 
heads  of  the  gastrocnemius  (Fig.  90.  w/;  Fig.  91.  k).  except 
at  the  proximal  end  (Fig.  90,  /),  where  it  is  in  contact  with  the 
integument.  Inner  surface  in  relation  with  the  popliteus  (Fig. 
92.  k),  the  soleus  (Fig.  90,  o),  the  flexor  longus  digitorum 
(P'ig.  91,  «),  and  flexor  longus  hallucis  (Fig.  91,  ;;/). 

M.  soleus  (Fig.  90,  c). — A  flat  fusiform  muscle  lying 
beneath  the  plantaris. 

Origin  by  muscle-fibres  from  the  lateral  surface  of  the  head 
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whicb^eparates  them  from  the  overl}'mg  Douscles.  This  Tascia 
stretcneB  from  the  dorsal  border  of  the  tibia  about  the  ventral 
side  of  the  shank  to  the  media!  border  of  the  tibia.  It  sends 
a  slip  beneath  the  border  of  the  fibula. 

M.  flexor  longus  digitonim  (Fig.  91.  w;  and  h). — Owing 
to  the  reduction  of  the  first  digit  in  the  cat  the  tendon  of  the 
flexor  longus  hallucis  (?«)  has  become  united  to  that  of  the 
flexor  longus  digitorum  («),  so  that  the  two  might  be  considered 
.separate  heads  of  a  single  muscle.  The  head  corresponding 
to  the  flexor  longus  hallucis  (;«)  is  much  larger  than  that  corre- 
sponding to  the  flexor  longus  digitorum  («).  The  two  heads 
will  be  described  separately. 

(I)  M.  flexor  longus  hallucis  (Fig.  91.  m). — This  lies 
against  tlie  ventral  surface  of  the  tibia  and  fibula  beneath  the 
popliteus  l,Fig.  92,  l')  and  solcus  (Fig.  90,  o). 

Oriffiii  by  fleshy  fibres,  (1)  from  the  sheet  of  deep  crural 
fascia  which  dips  between  it  and  the  tibialis  posterior  (F^ig- 
91,  o)  and  the  flexor  longus  digitorum  («).  (2)  From  the  ven- 
tral surface  of  the  tibia  distad  of  the  lateral  oblique  line  to  within 
one  to  three  centimeters  of  the  distal  end  of  the  shaft.  (3)  From 
the  medial  surface  of  the  shaft  and  head  of  the  fibula  and  from 
the  whole  interosseous  ligament.  On  the  fibular  side  the  origin 
may  extend  onto  the  tendon  of  the  popliteus  and  the  fascia  of 
the  peroneus  longus.  The  fibres  form  a  flat  fusiform  mass 
ending  one  centimeter  from  the  heel  in  a  strong  flat  tendon 
(w')  which  passes  over  the  groove  on  the  distal  surface  of  the 
astragalus  and  over  the  groove  on  the  sustentaculum  tali.  The 
two  grooves  arc  converted  into  a  continuous  canal  by  strong 
transverse  ligaments,  and  the  canal  is  lined  by  an  extension  of 
the  synovial  bursa  of  the  ankle-joint.  Emerging  from  the  , 
canal  the  tendon  broadens  and  receives  on  its  medial  side  the 
insertion  of  the  tendon  of  the  flexor  longus  digitorum  («).  The 
tendon  gives  origin  on  its  outer  surface  to  the  lumbricales  and 
to  the  common  plantar  ligament.  The  tendon  continues  to 
broaden  until  it  reaches  the  middle  of  the  length  of  the  meta- 
carpals; here  it  divides  into  four  tendons  which  pass  to  the 
terminal  phalanges  of  the  digits. 

Iit^rtion. — The   relations   of  the   four   tendons  and   their 
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Jons  are  identical  with  tliose  of  the  flexor  profundus  digi--, 
fof  the  hand. 
littions. — Outer  surface  with  tlie  so'eus  (Fig.  90,  c)  and  J 
'  (Fig-   91.   /)-     Lateral    border  with  the  soleus,   the  | 
s  tertius  (Fig.  90,  r),  and  peroneus  brevis  (Fig.  90,  s). 
.1  border  with  the  tibialis  posterior  tFig.  91 .  0)  and  flexor  I 
IS  digitorum  (Fig.  91,  n). 
•ii.ction. — Flexor  of  the  phalanges. 
(^)  M.  flexor  loEgus  digitorum  (Fig.  91,  «). 
Vrigii!  by  mu.scle-  and  tendoii-fibres  from  the  ventral  sur- 
tjSt.  of  the  tibia  over  its  proximal  half  between  the  oblique 
HdSes;  by  fleshy  fibres  from  an  aponeurosis  between  it  and  the 
Sis  posterior  (Fig.  91,  o),  and  by  tendon  from  the  medial 
vfice  of  the  head  of  the  iibula.     At  the  junction  of  the  middle 
^^l^istal  thirds  of  the  bone  the  muscle  ends  in  a  slender  ten- 
i!  whici)  passes  through  the  ventral  groove  on  the  medial 
ite  of  the  tibia  and,   curving  onto  the  sole   of  the   foot. 
Ties  attached  to  the  medial  border  of  the  common  tendon 
^ibed  under  the  last. 

Relations. — Outer  surface  with  the  medial  head  of  the  gas- 
fiemius  (Fig.  91,  k\  and  with  the  superficial  fascia.     Inner 
ice  with  the  tibialis  posterior  (Fig.  91.  o).     Medial  border 
proximal  end  with  the  popliteus  (Fig.   92,   k).   lateral 
^rwith  the  tibialis  posterior  (Fig.  91.  o),  and  flexor  longits 
Kris  (Fig.  gi,  /«). 
^.^itit'ii. — l-'lexor  of  the  phalanges. 
.M.  tibialis  posterior  (Fig.  91,  o). — A  slender  flat  fusiform 
wle  beneath  the  flexor  longus  digitorum  and  between  it  and 
p  flexor  longus  hallucis. 

Origin  by  fleshy  fibres  from  nearly  the  whole  medial  sur&ce  ■ ' 
t'rtie  head  of  the  fibula,  from  the  inner  surface*  of  the  apo-   1 
irosis  between  it  and  the  flexor  longus  digitorum  («),  and  by 
fe»v  fleshy  fibres  from  the  ventral  surface  of  the  tibia  between  ' 
t  oblique  ridges.     Some  fibres  may  also  arise  from  the  outer 
P^toface  of  the  aponeurosis  covering  the  flexor  longus  hallucis 
'  (w).     The  muscle  ends  at  about  the  middle  of  the  tibia  in  a 
slender  flat  tendon  which  passes  parallel  to  the  tendon  of  the 
flexor  longus  digitorum  («)  through  the  dorsal  groove  on  the 
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medial  surface  of  the  f'lst.  I  end  of  the  tibia.     This  groove  is 
converted  into  a  canai  oy  a  transverse  ligament.     Beyond  the 
canal  the  tendon  turns  (jtnto  the  plantar  surface  of  the  foot  and 
passes  through  a  groove  on  the  ventral  surface  of  the  scaphoid  J 
bone.      It  then  divides. 

Instrtioii  into  the  outer  tuberosity  on  the  surface  of  the 
scaphoid,  and  onto  the  proximal  end  of  the  ventral  surface  of 
the  medial  cuneiform. 

Relations. — Outer  and  medial  surface  with  the  flexor  longus 
digitorum(«).   Lateral  surface  with  the  flexor  longus  halluciB(w(), 

Action. — Exten.sor  of  the  foot. 

B.  Muscles  on  tiii;  Dorsal  akd  Lateral  Surfaces 
OF  THE  Lower  Lko.— M.  peroneus  longus  (Fig.  90,  q).~~- 
A  slender,  fusiform  muscle  lying  superficially  on  the  lateral  side 
of  the  leg.  dorsad  of  the  soleus. 

Origin  by  tendon-fibres  from  the  lateral  surface  of  tlie  head 
of  the  fibula  and  from  the  proximal  half  of  the  lateral  surface 
of  its  shaft. 

At  the  junction  of  the  middle  and  distal  thirds  of  the  lower 
leg  the  muscle  ends  in  a  slender  tendon  which  passes  through 
the  groove  on  the  lateral  surface  of  the  lateral  malleolus.  This 
groove  is  converted  into  a  canal  by  a  transverse  ligament. 
The  tendon  passes  through  the  groove  on  the  peroneal  tubercle 
■,of  the  calcaneus,  then  turns  onto  tlie  sole  of  the  foot  and  passes 
through  the  peroneal  groove  on  the  cuboid  bone.  It  then  turns 
mediad  and  passes  through  the  groove  between  the  ventral 
processes  of  the  lateral  cuneiform  and  the  metatarsal  until  it 
reaches  the  first  metatarsal.  The  entire  groove  is  converted 
into  a  canal  by  the  overlying  ligaments, 

Insfrlion  into  (1 )  the  base  of  the  fifth  metatarsal,  and  (2) 
the  outer  side  of  the  base  of  the  first  metatarsal,  and  (3)  by 
slender  branches  iuto  the  bases  of  the  other  metatarsals. 

Relations.- — Outer  (lateral)  surface  witli  the  superficial  fa.scia 
and  the  tendon  of  the  biceps  femoris.      Inner  surface  with  the 
peroneus   tertius   (rj   and   peroneus    brevis  {s\,   and  with   the 
extensor    longus    digitorum    (/).     At  the  proximal    end    the     ■ 
dorsal  border  touches  the  tibialis  anterior  (»). 

Action. — Flexor  of  the  foot. 
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M.  peroneus  tertius  (Fig.  90,  r). — A  slender  fusiform 
muscle  beneath  the  peroneus  longus  {q). 

Origin  by  fleshy  fibres  from  about  the  second  quarter  of  the 
lateral  surface  of  the  fibula.  The  muscle  ends  in  a  slender 
tendon  (r'),  which  passes  with  that  of  the  peroneus  brevis  {s) 
through  the  groove  on  the  ventral  border  of  the  lateral  mal- 
leolus. The  groove  is  converted  into  a  canal  by  a  transverse 
ligament.  Emerging  from  it,  the  tendon  turns  and  passes  along 
the  outer  margin  of  the  foot.  In  passing  the  sesamoid  at  the 
base  of  the  first  phalanx  of  the  fifth  digit  it  is  united  to  it  by  a 
band  which  passes  from  the  sesamoid  to  the  tendon. 

The  insertion  is  finally  into  the  lateral  border  of  the  extensor 
tendon  of  the  fifth  digit  as  it  passes  from  the  first  to  the  second 
phalanx. 

Relations. — Outer  surface  with  the  peroneus  longus  (^),  the 
soleus  {o),  and  the  superficial  fascia.  Ventral  border  with  the 
soleus  {p)  and  flexor  longus  hallucis  (Fig.  91,  ;;/).  Inner  sur- 
face with  the  peroneus  brevis  (Fig.  90,  s). 

Action, — Extensor  and  abductor  of  the  fifth  digit  and  flexor 
of  the  foot. 

M.  peroneus  brevis  (F'ig.  90,  s)  lies  beneath  the  other 
peronei. 

Origin  by  fleshy  fibres  from  the  distal  half  of  the  surface  of 
the  fibula,  which  it  embraces.  At  the  lateral  malleolus  the 
muscle  ends  in  a  thick  tendon  which  passes  through  the  canal 
on  the  ventral  surface  of  the  malleolus.  In  the  canal  it  is 
enlarged  and  surrounded  by  a  synovial  bursa.  It  then  turns 
onto  the  foot  and  passes  over  the  dorsal  surface  of  the  calcaneus 
on  its  lateral  side  and  has  its 

Insertion  into  the  tubercle  on  the  lateral  side  of  the  base  of 
the  fifth  metatarsal. 

Relations. — Outer  surface  with  the  peronei  longus  (^)  and 
tertius  (;-).      Inner  surface  with  the  bone. 

Action. — Extensor  of  the  foot. 

M.  extensor  digitorum  longus  (F'ig.  90, /)._A  fusiform 
muscle  which  lies  beneath  the  tibialis  anterior  (//),  against  the 
interosseous  membrane,  and  between  the  tibialis  anterior  and 
the  peronei. 
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Origin  b}'  a  thin  flat  tendon  from  tlie  lateral  surface  of  the 
lateral  epicondyle  of  the  femur  just  dorsad  of  the  origin  of  the 
poplileus.  The  tendon  becomes  narrower  and  thicker  and  1 
passes  through  the  capsule  of  the  knee-joint  and  over  a  slight  I 
groove  on  the  tibia  just  dorsad  of  the  head  of  the  fibula.  The  1 
belly  of  the  muscle  extends  the  entire  length  of  the  tibia,  pass- 
ing beneath  the  transverse  ligament  (s)  along  with  the  tendon 
of  the  tibialis  anterior  («).  At  the  ankle  it  runs  through  a 
fibrous  loop  which  is  attached  to  the  dorsal  surface  of  the 
calcaneus  (the  annular  ligament  of  the  calcaneus) ;  it  then  turns 
and  passes  onto  the  dorsum  of  the  foot.  The  muscle  ends  in 
four  slender  tendons,  the  t\vo  middle  of  which  begin  at  the 
transverse  ligament,  while  the  others  begin  at  the  fibrous  loop. 
The  tendons  diverge  to  the  four  digits.  Each  tendon  is  con- 
nected with  the  fibrous  sheath  surrounding  the  base  of  the  first 
phalanx,  and  each  has  a  synovial  bursa  beneath  it  at  this  point. 
Near  the  distal  end  of  the  first  phalanx  the  tendon  is  united  on 
the  lateral  side  to  the  conjoined  tendon  of  the  extensor  brevis 
digitorum  and  an  interosseus  muscle,  and  on  the  medial  side 
to  the  tendon  of  the  interosseus.  The  lateral  side  of  the  mo.st 
lateral  tendon  is  not  thus  united,  but  is  joined  on  the  outer  side 
by  the  tendon  of  the  peroneus  tertius, 

InscrlUm. — The  tendon  thus  formed  on  the  dorsum  of  each 
phalanx  by  the  junction  of  the  two  or  three  tendons  above 
mentioned  is  firmly  attached  to  the  base  of  the  second  phalanx 
at  its  proximal  end  in  the  middle  of  its  dorsal  surface.  In 
crossing  the  joint  between  the  first  and  second  phalanges  the 
tendon  forms  a  fibrous  pad  which  protects  the  dorsum  of  the 
joint  and  glides  over  it.  It  then  continues  to  be  inserted  into 
the  base  of  the  terminal  phalanx. 

RclalioHs.—OvAiT  surface  with  the  tibialis  anterior  {«)  and 
the  superficial  fascia.  Inner  surface  with  a  part  of  the  tibialis 
anterior,  with  the  bones,  the  interosseous  membrane,  and  the 
peroneus  brevis  (j). 

.^(■/i(i«.— Kxtensor  of  the  phalanges. 

M.  tibialis  anterior  (Fig.  go,  «). — This  is  the  superficial 
muscle  covering  the  lateral  side  of  the  tibia, 

Origin  by  fleshy  fibres  from  the  proximal  one-.sixth  of  the 
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M.  peroneus  tertius  (Fig.  90,  r). — A  slender  fusiform 
muscle  beneath  the  peroneus  longus  {q). 

Origin  by  fleshy  fibres  from  about  the  second  quarter  of  the 
lateral  surface  of  the  fibula.  The  muscle  ends  in  a  slender 
tendon  (r'),  which  passes  with  that  of  the  peroneus  brevis  {s) 
through  the  groove  on  the  ventral  border  of  the  lateral  mal- 
leolus. The  groove  is  converted  into  a  canal  by  a  transverse 
ligament.  Emerging  from  it,  the  tendon  turns  and  passes  along 
the  outer  margin  of  the  foot.  In  passing  the  sesamoid  at  the 
base  of  the  first  phalanx  of  the  fifth  digit  it  is  united  to  it  by  a 
band  which  passes  from  the  sesamoid  to  the  tendon. 

The  insertion  is  finally  into  the  lateral  border  of  the  extensor 
tendon  of  the  fifth  digit  as  it  passes  from  the  first  to  the  second 
phalanx. 

Relations. — Outer  surface  with  the  peroneus  longus  (g),  the 
soleus  ip),  and  the  superficial  fascia.  Ventral  border  with  the 
soleus  {p)  and  flexor  longus  hallucis  (Fig.  91,  ;;/).  Inner  sur- 
face with  the  peroneus  brevis  (Fig.  90,  s). 

Action. — Extensor  and  abductor  of  the  fifth  digit  and  flexor 
of  the  foot. 

M.  peroneus  brevis  (Fig.  90,  s)  lies  beneath  the  other 
peronei. 

Origin  by  fleshy  fibres  from  the  distal  half  of  the  surface  of 
the  fibula,  which  it  embraces.  At  the  lateral  malleolus  the 
muscle  ends  in  a  thick  tendon  which  passes  through  the  canal 
on  the  ventral  surface  of  the  malleolus.  In  the  canal  it  is 
enlarged  and  surrounded  by  a  synovial  bursa.  It  then  turns 
onto  the  foot  and  passes  over  the  dorsal  surface  of  the  calcaneus 
on  its  lateral  side  and  has  its 

Insertion  into  the  tubercle  on  the  lateral  side  of  the  base  of 
the  fifth  metatarsal. 

Relations.  — Outer  surface  with  the  peronei  longus  [q)  and 
tertius  (/-).      Inner  surface  with  the  bone. 

Action. — Extensor  of  the  foot. 

M.  extensor  digitorum  longus  (F'ig.  90, /).— A  fusiform 
muscle  which  lies  beneath  the  tibialis  anterior  (;/),  against  the 
interosseous  membrane,  and  between  the  tibialis  anterior  and 
the  peronei. 
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Origin  by  a  thin  fiat  tendon  from  the  lateral  surface  of  tlie 
lateral  epicondyle  of  the  femur  just  dorsad  of  the  origin  of  the 
popliteus.  The  tendon  becomes  narrower  and  thicker  and 
passes  through  the  capsule  of  the  knee-joint  and  over  a  slight 
groove  on  the  tibia  just  dorsad  of  the  head  of  the  fibula.  The 
belly  of  the  muscle  extends  the  entire  length  of  the  tibia,  pass- 
ing beneath  the  transverse  ligament  (b)  along  with  the  tendon 
of  the  tibialis  anterior  («).  At  the  ankle  it  runs  through  a 
fibrous  loop  which  is  attached  to  the  dorsal  surface  of  the 
calcaneus  (the  annular  ligament  of  the  calcaneus);  it  then  turnS' 
and  passes  onto  the  dorsum  of  the  foot.  The  muscle  ends  in 
four  slender  tendons,  the  two  middle  of  which  begin  at  the 
transverse  ligament,  while  the  others  begin  at  the  fibrous  loop. 
The  tendons  diverge  to  the  four  digits.  Kach  tendon  is  con- 
nected with  the  fibrous  sheath  surrounding  the  base  of  the  first 
phalanx,  and  each  has  a  synovial  bursa  beneath  it  at  this  point. 
Near  the  distal  end  of  the  first  phalanx  the  tendon  is  united  on 
the  lateral  side  to  the  conjoined  tendon  of  the  extensor  brevis 
digitorum  and  an  interosseus  muscle,  and  on  the  medial  side 
to  the  tendon  of  the  interosseus.  The  lateral  side  of  the  most 
lateral  tendon  is  not  thus  united,  but  is  joined  on  the  outer  side 
by  the  tendon  of  the  peroncus  tertius. 

InstrlioH. — The  tendon  thus  formed  on  the  dorsum  of  each 
phalanx  by  the  junction  of  the  two  or  three  tendons  above 
mentioned  is  firmly  attached  to  the  base  of  the  second  phalanx 
at  its  pro.ximal  end  in  the  middle  of  its  dorsal  surface.  In 
crossing  the  joint  between  the  first  and  second  phalanges  the 
tendon  forms  a  fibrous  pad  which  protects  the  dorsum  of  the 
joint  and  glides  over  it.  It  then  continues  to  be  inserted  into 
the  base  of  the  terminal  phalanx. 

Relations. — Outer  surface  with  the  tibialis  anterior  («)  and 
the  superficial  fascia.  Inner  surface  with  a  part  of  the  tibialis 
anterior,  with  the  bones,  the  interosseous  membrane,  and  the 
peroneus  brevis  (j). 

Action. — Extensor  of  the  phalanges. 

M.  tibialis  anterior  (Fig.  90.  «).— This  is  the  superficial 
muscle  covering  the  lateral  side  of  the  tibia. 

Origin  by  fleshy  fibres  from  the  proximal  one-sixth  of  the 
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lateral  surface  of  the  shaft  of  the  tibia,  from  the  proximal  third 
of  the  medial  border  of  the  shaft  and  head  of  the  fibula,  and 
from  the  intervening  interosseous  ligament.  The  triangular 
body  of  the  muscle  covers  the  lateral  surface  of^the  tibia  and 
the  outer  surface  of  the  extensor  longus  digitorum  (/).  Near 
the  malleolus  it  ends  in  a  strong  tendon  which  passes  beneath 
the  transverse  ligapient  along  with  the  tendon  of  the  extensor 
longus  (/).  The  tendon  crosses  the  dorsal  surface  of  the  foot 
obliquely  toward  its  medial  side. 

Insertion  into  the  outer  surface  of  the  first  metatarsal. 

Relations, — Outer  surface  with  the  superficial  fascia  and  the 
tendon  of  the  biceps  femoris.  Inner  surface  with  the  extensor 
longus  (/),  the  tibia,  and  the  interosseous  membrane. 

Action, — Flexor  of  the  foot. 

4.  Muscles  of  the  Foot. 

A.  Muscles  on  the  Dorsum  of  the  Foot. — M.  ex- 
tensor brevis  digitorum  (Fig.  90,  «). — A  broad  thin  muscle 
covering  the  tarsus  and  part  of  the  metatarsus  on  the  lateral 
side  of  the  dorsum  of  the  foot.  It  may  be  divided  into  three 
slips. 

Origin  from  the  distal  border  of  nearly^he  whole  calcaneal 
annular  ligament  (5),  and  from  the  proximal  end  of  the  dorsal 
surface  of  the  three  lateral  metatarsals.  At  the  middle  of  the 
metatarsals  the  muscle  ends  in  three  flat  tendons  which  pass 
into  the  three  interspaces  between  the  four  tendons  of  the  ex- 
tensor longus.     Each  tendon  is  divided  into  two  branches. 

Insertion, — The  lateral  branch  of  each  tendon  is  inserted 
into  the  cartilaginous  plate  which  lies  in  the  metatarsophalan- 
geal articulation  of  the  digit  on  the  outer  side.  The  medial 
branch  joins  the  lateral  side  of  the  extensor  longus  tendon  on 
the  dorsum  of  the  first  phalanx. 

Action. — Extensor  of  the  digits. 

B.  Muscles  of  the  Sole  of  the  Foot. — M.  flexor 
brevis  digitorum  (pedis  perforatus). — This  is  the  direct  con- 
tinuation of  the  tendon  of  the  plantaris.  It  lies  immediately 
beneath  the  superficial  plantar  fascia.  Tlie  flat  belly  of  the 
muscle  has  its  medial  border  attached  by  an  oblique  tendinous 
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band   to   the   medial   surface  of  the  scaphoid  and  the  medial  J 
cuneiform.     It  divides  into  four  slips  which  diverge  to  the  four  1 
toes,  each  ending  in  a  flat  tendon.     The  slips  decrease  in  size   I 
from  the   lateral   to  the  medial  side.      The  three  lateral  ones 
overlap  one  another  proximally. 

Insirthii. — Each  tendon  expands  at  the  distal  end  of  the  ' 
metatarsal  and  is  wrapped  about  the  tendon  of  the  deep  flexor  i 
which  perforates  it.  Tlie  two  halves  unite  beneath  the  perforat- 
ing tendon  and  pass  together  with  the  perforating  tendon 
through  fibrous  ring.s,  the  annular  ligaments.  One  of  these  is 
attached  to  the  sesamoids  at  the  base  of  the  phalanx.  The 
other  is  attached  to  the  head  of  the  first  phalanx.  The  tendons 
are  finally  inserted  into  the  bases  of  the  second  phalanges.  i 

The  two  annular  ligaments  are  connected  by  fascia  so  as 
to  form  a  continuous  canal  for  the  tendons.     This  canal  is  lined    | 
by  a  synovial  membrane.     Covering  this  canal  is  a  more  super- 
ficial layer  of  fascia.     Ilefore  passing  into  the  proximal  annular 
ligament  the  two  middle  tendons  unite  each  with  the  tendon 
of  the  corresponding  lumbrical  muscle.      Each  also  gives  oflf   , 
a  branch,  the  lateral  one  nn  its  lateral  side  and  the  medial  one    , 
on    its  medial  side.     These  branches,  like   those  of  the  two  1 
middle  ones,  are  inserted  into  the  common  phalangeal  fascia.       1 
Aelion. — Flexor  of  the  second  phalanges  of  the  digits.  J 

M.  quadratus  plantiB  (called  also  the  plantar  head  of  the  1 
flexor  loiigus  digitorum)  is  a  thin  flat  muscle  which  takes  J 
origin  from  the  dorsal  part  of  the  lateral  surface  of  the  cal-  ] 
caneus  and  the  cuboid.  Its  fibres  converge  to  a  flat  tendon  * 
which  passes  transversely  across  the  flexor  longus  digitorum 
and  beneath  the  flexor  brevis  digitorum  and  calcaneometatar-  1 
sal. 

Insertion. — Into  the  medial  part  of  the  outer  surface  of  the  .1 

tendon  of  the  flexor  longus  digitorum.  J 

Action. — It  holds  the  flexor  longus  tendon  in  place.  I 

Mm,  lumbricales. — These  are  six.  I 

Origin.  — -The  three  larger  ones  have  origin  from  the  outer   J 

surface  of  the  expanded  portion  of  the  flexor  longus  digitorum    i 

on  its  distal  half      Each  ends  in  a  slender  tendon. 

Insertions. ^-'X\\c  tendons  unite  M'ith  the   divisions   of  the 
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tendon  of  the  flexor  brevis  which  pass  to  the  three  lateral 
digits,  at  their  entrance  to  the  first  annular  Hgament.  The 
one  to  the  fifth  digit  is  sometimes  absent. 

The  other  three  have  origin  from  the  tendon  of  the  flexor 
longus  digitorum  at  the  point  where  it  divides.  Each  occupies 
one  of  the  three  intervals  between  the  four  divisions,  and  its 
fibres  originate  from  the  proximal  ends  of  the  two  tendons 
which  bound  its  interval. 

In$crtio7i  by  a  very  slender  tendon  into  the  medial  side  of 
the  first  phalanges  of  the  third,  fourth,  and  fifth  digits  near 
their  bases. 

Action, — Move  the  third,  fourth,  and  fifth  digits  toward  the 
medial  side. 

Mm.  interossei. — The  interosseus  of  the  second  digit  forms 
five  portions,  which  cover  the  ventral  surface  of  the  digit. 

Origin, — (i)  By  two  tendons  from  the  ventral  process  of 
the  lateral  cuneiform.  The  muscle  divides  into  four  parts,  three 
of  which  pass  to  the  medial  side  of  the  digit  and  act  as 
abductors.  They  are  called  the  long,  short,  and  middle 
abductors  (abductor  longus,  brevis,  and  intermedius  digiti 
secundi). 

Insertions. — The  short  head  into  the  medial  sesamoid  of 
the  metatarsophalangeal  joint,  the  middle  into  the  medial  side 
of  the  base  of  the  first  phalanx,  and  the  long  into  the  extensor 
communis  tendon  near  the  distal  end  of  the  first  phalanx. 
The  names  long,  short,  and  middle  refer  to  the  lengths  of  the 
tendons  as  determined  by  their  points  of  insertion. 

T\\Q  fourth  portion  which  comes  from  the  lateral  cuneiform 
lias  its  insertion  into  the  lateral  side  of  the  extensor  tendon 
near  the  distal  end  of  the  first  phalanx.  It  is  therefore  an 
adductor  longus  digiti  secundi.  In  some  cases  there  is  an 
adductor  brevis  from  this  same  head. 

(2)  The  fifth  part  of  the  interosseus  of  the  second  digit  has 
origin  from  the  middle  of  the  ligament  covering  the  peroneal 
canal,  along  with  the  middle  adductor  of  the  fifth  digit.  The 
two  muscles  diverge.  Insertion  into  the  outer  side  of  the  base 
of  the  first  phalanx  of  the  second  digit.  It  is  an  adductor 
medius  digiti  secundi. 
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The  tnterossei  of  the  third  and  fourth  digits  are  alike.  I 

Origin  from  the  ventral  surface  of  the  base  of  the  metatar-9 

sal.      The  muscles  cover  the  ventral  surface  of  the  shaft.      Atl 

the    head    each    divides    and    passes    onto    the    sides     of    the  J 

metatarsal,  I 

/itscrtitin. ^-Each  half  of  the  muscle  shows  a  tendency  to  I 

divide  into  two  parts.     One  of  these,  the  more  superficial  and  1 

ventral,  ends  in  a  tendon  which  joins  the  extensor  tendon  near  j 

the  distal  end  of  the  first  phalanx.     The  other  part  is  inserted -J 

by  short  tendon-  and  muscle-fibres  into  the  side  of  the  base  of  .1 

the  first  phalanx ;  one  of  the  parts  is  therefore  a  middle,  and  the  1 

other  a  long,  adductor  or  abductor,  the  adductores  and  abduc-  1 

tores  di;:;iti  tertii  and  quarti.  I 

The  fifth  digit  has  five  short  muscles.  I 

M.  abductor  medius  digit!  quinti.  I 

Origin  from  the  ventral  surface  of  the  calcaneus  and  from  1 

the  fifth  metatarsal,  1 

/risrr/iiii/  by  a  slender  tendon  into  the  lateral  side  of  the  I 

base  of  the  first  phalanx  of  the  fifth  digit.  1 

M.  adductor  medius  dlgiti  quinti.  J 

Origin  with  the  adductor  medius  digiti  secundi.  I 

Insertion  on  the  inner  side  of  the  base  of  the  phalanx  of  the  1 

fifth  digit.  I 

M.  opponens  digiti  quinti.  j 

Origin  by  a  fiat  tendon  from  the  middle  of  the  ligament^ 
which  covers  the  peroneal  canal.  It  passes  obliquely  outward  I 
parallel  to  the  last,  ] 

lusirlion  on  the  inner  side  of  the  shaft  of  the  fifth  metatar-  ] 
sal.  J 

The  two  remaining  muscles  of  the  fifth  digit  take  origin  \ 
from  the  outer  part  of  the  ligament  covering  the  peroneal  canal.  1 
They  cover  the  ventral  surface  of  the  shaft.  1 

Insertion. — The  lateral  one  is  inserted  into  the  lateral  sesa-   I 
moid  and  is  therefore  an  abductor  brevis.     The  medial  one  is    ' 
inserted  into  the  extensor  tendon  and  is  therefore  an  adductor 
longus. 

C,    Muscles  of  the  Tarsus.— M.  calcaneometatarsalis 
(part  of  M.  adductor  minimi  digiti .'). — A  weal;  muscle  made  up 
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largely  of  tendon-fibres,  some  of  which  pass  directly  from  origin 
to  insertion.     It  may  be  regarded  as  a  ligament. 

Origin,  the  lateral  and  ventral  surface  of  the  calcaneus  near 
the  proximal  end.  It  passes  distad  and  slightly  laterad  outside 
of  the  quadratus  plantar. 

Insertion,  the  lateral  side  of  the  base  of  the  fifth  metatarsal, 
and  the  adjacent  surfaces  of  the  cuboid  and  calcaneus. 

Actio7L — Probably  causes  slight  motion  of  the  cuboid  on 
the  head  of  the  calcaneus. 

M.  scaphocuneiformis. — A  small  muscle  lying  on  the  sole 
of  the  foot  in  the  depression  between  the  lateral  cuneiform, 
medial  cuneiform,  and  the  lateral  tubercle  of  the  scaphoid.  It 
is  hidden  by  the  overlying  ligaments. 

Origin,  the  lateral  tubercle  of  the  scaphoid  bone.  It  passes 
distad  and  laterad. 

Insertion,  the  lateral  surface  of  the  medial  cuneiform. 

Action, — Rotates  the  medial  cuneiform  on  the  scaphoid  and 
would  thus  act  as  an  opponens  of  the  great  toe  if  the  great  toe 
were  present. 


THE    VISCERA. 


I.    THE   BODY  CAVITY. 


The  greater  part  of  the  viscera  are  situated  in  the  body 
cavity  or  coelom.  This  is  divided  by  tlie  diaphragm  into  two 
parts,  the  thoracic  Cavity  and  the  abdominal  cavity.  ICach 
is  lined  by  a  serous  membrane,  in  which  the  part  covering  the 
outer  wall  of  the  cavity  is  distinguished  as  the  parietal  layer 
from  the  part  covering  the  viscera,  which  is  known  as  tin 
visceral  layer. 

"The  thoracic  cavity  is  bounded  by  the  thoracic  vertebra?, 
the  ribs,  the  sternum,  and  the  diaphragm.  The  cranial  open- 
ing of  the  cavity  is  filled  by  the  trachea  and  tcsophagus  as  they 
enter  from  the  neck  region.  The  thoracic  cavity  is  lined  by 
two  thin  layers  of  tissue,  the  outer  one  of  which  is  the  fascis 
endothoracica,  while  the  inner  is  the  pleura.  The  fascia 
endothoracica  is  a  sheet  of  connective  tissue  which  lines  the 
entire  inner  surface  of  the  thoracic  cavity,  descending  from  the 
dorsal  median  line  to  the  heart,  and  passing  into  the  fibrous 
layer  of  the  pericardium.  The  pleura  is  a  thin  membrane 
covering  the  fascia  endothoracica  and  corresponding  to  the 
peritoneum  of  the  abdominal  cavity.  It  forms  two  sacs,  the 
pleurae,  lining  respectively  the  right  and  left  halves  of  the 
thoracic  cavity.  Each  of  these  two  sacs  is  closed,  the  viscera 
being  suspended  within  them  by  folds  of  the  membrane,  so  that 
the  cavity  is  everywhere  separated  from  the  viscera  by  a  sheet 
of  the  pleura.  That  portion  of  the  pleura  which  Mnes  the 
thoracic  wall  is  known  as  the  parietal  layer;  it  may  be  divided 
into  that  covering  the  ribs  (costal  pleura),  and  that  covering 
the  diaphragm.  That  portion  which  covers  the  viscera  is  the 
visceral  layer,  or,  since  it  covers  chiefly  the  lungs,  it  may  be 
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distinguished  as  the  pttlmonary  pleura.  The  medial  walls  of 
the  two  pleural  sacs  come  in  contact  in  the  median  plane, 
forming  a  median  vertical  partition  passing  lengthwise  of  the 
thoracic  cavity.  This  partition  is  known  as  the  mediastinal 
septum.  The  space  between  the  two  layers  which  make  up 
the  mediastinal  septum  is  known  as  the  mediastinum,  or 
mediastinal  cavity;  it  contains  numerous  organs  of  the  thorax. 
Three  parts  are  usually  distinguished  in  this  cavity:  a  ventral 
mediastinal  cavity,  containing  chiefly  blood-vessels  and  the 
thymus  gland ;  a  middle  mediastinal  cavity,  enclosing  the  heart 
and  the  anterior  and  posterior  venai  cavae ;  and  a  dorsal  medi- 
astinal cavity,  containing  the  trachea,  the  oesophagus,  and  the 
aorta. 

The  abdominal  cavity  lies  caudad  of  the  diaphragm ;  in  it 
are  sometimes  distinguished  the  abdominal  cavity  proper, 
extending  as  far  caudad  as  the  cranial  edge  of  the  pubis,  and 
the  pelvic  cavity,  lying  caudad  of  this,  in  the  region  surrounded 
by  the  innominate  bones  and  the  sacrum.  The  two  cavities 
are  not  distinctly  marked  off,  so* that  it  is  convenient  to  con- 
sider the  abdominal  cavity  as  undivided.  Both  parts  are  lined 
by  the  peritoneum. 

The  peritoneum  is  a  thin  transparent  sheet  of  connective 
tissue  supporting  on  its  surface  a  layer  of  flattened  epithelial 
cells,  the  peritoneal  epithelium.  It  forms  a  sac  which  lines  the 
entire  abdominal  cavity.  This  sac  is  closed  in  the  male;  in 
the  female,  however,  it  communicates  with  the  exterior  through 
the  uterine  (or  Fallopian)  tubes  and  uteri.  All  the  organs  of 
the  abdominal  cavity  are  outside  the  sac.  In  the  course  of  their 
development  these  organs  have  encroached  on  the  peritoneal 
sac.  Each  has  grown  against  the  outer  wall  of  the  sac  to  a 
greater  or  less  extent  and  has  forced  a  part  of  this  wall  ahead 
of  it  into  the  cavity.  In  some  cases  the  encroachment  has 
gone  so  far  that  the  organ  in  question  lies  apparently  within 
the  peritoneal  cavity,  suspended  from  the  wall  of  the  sac  by  a 
fold  of  that  wall.  The  wall  may  thus  be  divided  into  three 
portions.  One  of  these,  the  parietal  layer,  lines  the  wall  of 
the  body  cavity.  The  second  (the  mesentery  in  case  of  the 
alimentary  canal,  or  a  ligament  in  the  case  of  another  organ) 
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suspends  the  organ  from  the  bodj'  wall.  Between  the  layers  J 
of  each  mesentery  or  ligament  blood-vessels  may  pass  to  the  1 
organs.  The  third  portion  or  visceral  layer  covers  the  organ  i 
in  question,  forming  its  serous  covering. 

The  reflections  of  the  peritoneum  to  form  the  mesenteries 
and  ligaments  may  be  thus  described: 

Caudally  the  peritoneum  covers  the  whole  surface  of  the  j 
bladder  and  is  reflected  from  its  ventral  wall  to  the  Hnea  alba 
as  the  suspensory  ligament  of  the  bladder.  Farther  craniad 
tlie  peritoneum  suspends  the  rectum  and  colon  from  the  mid- 
dorsal  line,  forming  the  mesorectum  and  mesocoloo.  The  ' 
mesocolon  continues  craniad  to  the  level  of  the  caudal  end  of 
the  right  kidney  and  is  broadest  at  its  cranial  end.  At  this 
end  the  mesocolon  passes  into  the  mesentery  proper,  which 
suspends  the  small  intestine  and  is  very  broad  and  much  folded. 
Its  dorsal  border  is  attached  to  the  median  line  opposite  the 
caudal  end  of  the  kidneys  and  is  very  short  compared  to  its 
very  long  ventral  or  intestinal  border.  Toward  the  cranial  end 
the  mesentery  of  the  jejunufn  passes  gradually  into  the  very 
much  shorter  duodenal  mesentery.  This  is  drawn  out  at  the 
caudal  tnd  of  the  duodenum  into  a  fold,  the  duodenorenal  liga- 
ment which  attaches  the  duodenum  to  the  kidney. 

The  mesogastrium  or  peritoneal  fold  for  the  stomach  passes 
from  that  part  of  the  median  dorsal  line  lying  between  the 
kidneys  and  the  diaphragm,  to  the  greater  curvature  of  the 
stomach.  It  does  not  pass  directly  to  the  stomach,  but  passes 
first  ventrad  of  the  small  intestine  as  far  as  the  pelvis.  Thence 
it  turns  craniad  to  reach  the  greater  curvature  of  the  stomach, 
The  fold  thus  formed  is  called  the  great  omentum.  It  forms 
the  dorsal  and  ventral  walls  of  a  sac,  the  omental  sac,  the 
cavity  of  which  is  called  the  lesser  peritoneal  cavity.  The 
descending  limb  of  the  fold  forms  the  dorsal  wall  of  the  sac, 
and  its  ascending  limb  forms  the  venial  wall.  Each  of  these  , 
walls  is  double  like  a  mesentery,  so  that  the  great  omentum 
consists  of  four  sheets  of  {>critoneum.  Between  the  two  sheets  i 
forming  the  descending  limb  lies  the  left  half  of  the  pancreas, 
which  passes  thence  to  the  right  into  the  duodenal  mesentery. 
A    transverse   fold    passes   from   the  descending    limb  of   th^J 
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omentum  along  the  cranial  border  of  the  pancreas  to  the 
duodenal  mesentery.  Farther  to  the  right  the  descending  limb 
of  the  omentum,  which  is  here  shorter,  encloses  the  spleen  and 
holds  it  in  position  parallel  to  the  greater  curvature  of  the 
stomach  and  abgut  one  centimeter  from  it.  This  part  of  the 
great  omentum  is  sometimes  called  the  gastrosplenic  or 
gastrolienal  omentum. 

The  great  omental  sac  communicates  with  the  peritoneal 
sac  by  an  opening,  the  foramen  epiploicum  or  foramen  of 
Winslow.  This  opening  lies  caudad  and  •  dextrad  of  the 
caudate  lobe  of  the  liver.  This  lobe  itself  lies  within  the  sac. 
Along  the  ventral  border  of  the  foramen  epiploicum  pass  the 
common  bile-duct  from  the  liver  and  the  portal  vein  to  the 
liver. 

The  size  of  the  great  omental  sac  is  increased  by  the 
lesser  omentum.  This  is  a  double  sheet  of  peritoneum  which 
stretches  horizontally  from  the  liver  to  the  duodenum  and  the 
lesser  curvature  of  the  stomach.  It  covers  ventrad  the  caudate 
lobe  of  the  liver.  Its  right  border  is  at  the  foramen  epiploicum. 
The  part  of  it  which  stretches  to  the  duodenum  is  called  the 
duodenohepatic  ligament  and  contains  the  bile-ducts  and  the 
portal  vein.  The  part  that  stretcheiJ  to  the  stomach  is  called 
the  gastrohepatic  ligament.  The  peritoneum  covers  the  caudal 
and  cranial  surfaces  of  the  liver  and  is  reflected  to  the  adjacent 
parts  to  form  the  ligaments  of  the  liver. 

The  suspensory  ligament  of  the  liver  passes  from  the 
caudal  surface  of  the  diaphragm  and  the  median  ventral  line 
for  about  one  or  two  centimeters  caudad  of  the  diaphragm,  to 
the  liver,  and  extends  between  its  two  halves.  The  ligamentum 
teres  or  round  ligament  is  the  thickened  free  caudal  border  of 
the  suspensory  ligament.  It  is  the  remains  of  the  foetal  umbili- 
cal vein.  From  the  dorsal  border  of  the  liver  the  peritoneum 
which  covers  its  cranial  surface  turns  ventrad  onto  the  caudal 
surface  of  the  diaphragm,  while  that  which  covers  its  caudal 
surface  turns  dorsad  onto  the  caudal  surface  of  the  diaphragm 
to  reach  the  dorsal  body  wall.  Between  these  two  sheets  a 
small  linear  part  of  the  surface  of  the  liver  is  closely  applied  to 
the    diaphragm    without    intervening    j)eritoncum.       The   two 
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sheets  which  bound  this  area  constitute  the  coronary  ligament 
or  the  liver.  This  ligament  is  broader  where  it  passes  from  the 
left  lateral  lobe  to  the  diaphragm  and  is  called  the  triangular 
licament.  (There  is  perhaps  a  corresponding  right  trangular 
ligament,  from  the  cranial  division  of  the  right  lateral  lobe.) 
The  caudal  division  of  the  right  lateral  lobe  is  held  to  the 
kidney  of  that  side  by  tiie  hepatorenal  hgament. 

II.  THE  ALIMENTARY  CANAL.    APPARATUS  DIGESTORIUS. 

The  alimentary  canal  may  be  divided  into  mouth,  pharynx 
(I'sophagus.    stomach,    small     intestine,    and    large    intestine. 
With    these  are  associated  certain  accessory  structures, — the  j 
salivary  glands,   the    liver,    and    the  pancreas.     The  spleen, 
though    not    belonging    to    the    digestive    system,   is    usually  1 
described  in  connection  with   It.     The  respiratory  organs  are  I 
almost   throughout   in   close  relation  with   the   organs   of  the  | 
digestive  system. 

I.  The  Mouth.     Cavum  oris. — The  mouth  cavity  extends  \ 
from  the  lips  to  the  pharynx.      It  is  narrower  toward  the  lips,   ' 
broadens  caudad  as  far  back  as  the  last  teeth,  then  becomes  j 
narrowed  to  form  the  isthmus  faucium,  by  which  it  communi 
cates  with  the  pharyn.x.     The  mouth  cavitj-  is  divisible   into 
the  vestibule  of  the  mouth  (vestibulum  orist,  which  comprises 
that  part  outside  the  jaws  proper,  bounded  externallj-  by  the 
lips  and  cheeks,  and  the  mouth  cavity  proper  (carum  oria 
proprium),  which  lies  within  the  teeth.     That  portion  of  the 
vestibule  which  Is  bounded  by  the  cheeks  is  sometimes  farther 
distinguished  as  the  buccal  cavity.     The  entire  mouth  cavity 
(except  the  teeth)  is  lined  by  the  mucous  membrane  or  mucosa. 

The  lips  (labia  oris)  are  thick  folds  of  skin  bounding  the 
entrance  to  the  mouth  cavity.  The  outer  surface  is  covered 
with  hair;  the  inner  surface  is  covered  with  the  mucous  mem- 
brane. The  upper  Hp  is  marked  in  the  median  line  by  a  deep 
external  groove  which  extends  upward  to  the  septum  of  the 
nose.  Along  the  inner  surface  of  this  groove  the  lip  is  closely  i 
united  to  the  jaw  by  a  thick  fold,  the  frenulum  of  the  upper  I 
lip.     For  some  distance  on  each  side  of  the  frenulum  the  inner  \ 
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surface  of  the  lip  bears  numerous  large  papillae.  The  lower 
lip  is  also  united  to  the  jaw  by  a  frenulum  in  the  median  line ; 
it  is  again  united  to  the  jaw  just  caudad  of  the  canine  tooth,  in 
the  space  between  the  latter  and  the  first  premolar.  Caudad 
the  two  lips  pass  into  each  other  (forming  the  commissura 
labiorum),  and  unite  with  the  cheek.  The  muscles  of  the  lips 
have  been  described  (page  105). 

The  cheeks  (buccae)  in  the  cat  are  comparatively  thin  and 
small,  extending  from  the  lips  caudad  to  the  ramus  of  the 
mandible.  The  outer  surface  is  covered  with  hair;  the  inner 
surface  is  smooth  and  somewhat  folded.  The  buccal  cavity  is 
rather  small.  On  the  inner  surface  of  the  cheek  open  the  duct 
of  the  parotid  (Steno's  duct),  the  ducts  of  the  molar  gland,  and 
that  of  the  infraorbital  gland. 

The  roof  of  the  mouth  cavity  is  formed  by  the  hard  and 
soft  palates.  The  hard  palate  (palatum  durum)  forms  the 
cranial  part  of  the  roof;  it  is  supported  by  the  palatal  plates  of 
the  maxillary  and  palatine  bones.  The  mucosa  of  the  hard 
palate  is  elevated  to  form  seven  or  eight  curved  transverse 
ridges,  which  are  concave  caudad.  Between  the  ridges  are 
rows  of  papillae.  In  front  of  the  most  cranial  ridge  is  a  papilla 
in  the  middle  line,  and  at  each  side  of  the  papilla  is  the  open- 
ing of  a  small  duct  (the  indsive  duct  or  Stenson's  duct), 
which  leads  dorsad  through  the  incisive  foramen  to  the 
vomeronasal  organ  (or  organ  of  Jacobson),  which  lies  on  the 
floor  of  the  nasal  cavity.  Caudad  of  the  hard  palate  the  roof 
of  the  mouth  is  formed  by  the  soft  palate  or  velum  palatinum, 
described  below. 

The  floor  of  the  mouth  cavity  is  formed  chiefly  by  the 
tongue,  which  extends  as  far  caudad  as  the  isthmus  faucium. 
Ventrad  of  the  free  edge  of  the  tongue  the  mucosa  forms  a 
prominent  median  vertical  fold  which  unites  the  tongue  with 
the  floor  of  the  mouth  beneath  it;  this  fold  is  the  frenulum 
linguae.  On  each  side  of  the  median  line  at  the  cranial  border 
of  the  floor  of  the  mouth  is  a  prominent  papilla,  at  the  apex  of 
which  open  the  ducts  of  the  submaxillary  and  subh'ngual 
glands,  the  former  on  the  lateral  side  of  the  apex,  the  latter 
on  the  medial  side. 
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The  sides  of  the  mouth  cavity  are  formed  by  the  teeth  and  I 
the  gums,  covering  the  alveolar  borders  of  the  mandible,  | 
maxillaries,  and  premaxillaries. 

The  mouth  cavity  presents  further  for  examination  the] 
glands,  the  teeth,  the  tongue,  and  the  soft  palate. 

The  Glands  of  the  Mouth  (Glandul.^  oris). — J 
There  are  five  pairs  of  salivary  glands  which  open  into  thel 
mouth  cavity. 

1.  The  parotid  gland  (glandula  parotia)  (Fig.  65.  i;  Fig. 
131.  10)  is  flattenud,  rather  finely  lobulated.  and  lies  ventrad  of  I 
the  external  auditory  meatus  and  beneath  the  dermal  muscles. 
Its  cranial  border  follows  the  caudal  border  of  the  masseter  I 
muscle  and  overlies  it  somewhat;  its  caudal  border  is  about  | 
three  centimeters  caudad  of  the  border  of  the  masseter. 
borders  are  unevenly  lobed.  The  parotid  duct  (ductus  paro- 
tideus:  frequently  called  Stenon's  or  Steno's  duct)  is  formed 
by  the  union  of  several  smaller  ducts  near  the  ventral  end  of 
the  cranial  border  of  the  gland.  It  passes  craniad  imbedded 
in  the  fascia  covering  the  masseter.  At  the  cranial  border  of 
the  masseter  it  turns  inward  and  lies  close  against  the  mucous 
membrane  of  the   mouth,  so  that  from  the  inside  of  the  mouth 

it  appears  as  a  white  ridge  on  the  mucosa.  It  opens  on  the 
inside  of  the  cheek  opposite  the  most  prominent  cusp  of  the  last 
premolar  tooth.  Along  the  course  of  the  parotid  duct  in  some 
cases  one  or  more  small  accessory  parotid  glands  are  found. 

2.  The  submaxillary  gland  (glandula  submaxillaris) 
(Fig.  65,  a,  page  109,  and  Fig.  131,  ii)  is  approximately  kid- 
ney-shaped. Its  surface  is  nearly  smooth,  the  lobulations  not 
being  apparent  externally.  It  lies  ventrad  of  the  parotid,  at 
the  caudal  edge  of  the  masseter  muscle,  just  caudad  of  the 
angular  process  of  the  mandible.  The  po.sterior  facial  vein 
(Fig.  131.  li)  crosses  its  outer  surface,  and  its  cranioventral 
border  is  hidden  by  two  lymphatic  glands  (Fig.  131,  121  lyin^ 
at  the  sides  of  the  anterior  facial  vein.  The  submaxillary 
duct  (ductus  submaxillaris,  frequently  called  Wharton's  duct) 
leaves  the  inner  surface  of  the  gland  and  passes  beneath  the 
digastric  and  mylohyoid  muscles  and  against  the  outer  surface 
of  the  styloglossus.      From  the   point  where  the  styloglossus 
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passes  into  the  tongue  the  duct  continues  craniad  close  against 
the  oral  mucosa  and  parallel  to  the  mandibula.  It  is  accom- 
panied by  the  duct  of  the  sublingual,  which  lies  at  first  dorsad 
of  it  and  then  mediad.  It  opens  at  the  apex  of  the  prominent 
papilla  which  lies  at  the  side  of  the  middle  line  at  the  cranial 
end  of  the  floor  of  the  mouth. 

3.  The  sublingual  gland  is  elongated  and  conical  in  form, 
with  its  base  against  the  submaxillary,  of  which  it  appears  to 
be  a  continuation.  It  stretches  along  the  submaxillary  duct 
for  about  one  and  one-half  centimeters,  lying  between  the 
masseter  and  digastric  muscles.  The  sublingual  duct  leaves 
its  ventral  side,  passes  close  to  the  submaxillary  duct,  at  first 
dorsad  and  then  mediad  of  it,  and  opens  on  the  medial  side  of 
the  apex  of  the  same  papilla  with  the  submaxillary  duct. 

4.  The  molar  gland  (glandula  molaris)  (Fig.  65,  9)  lies 

between  the  orbicularis  oris  and  the  mucosa  of  the  lower  lip. 
It  stretches  from  the  cranial  border  of  the  masseter  to  a  point 
between  the  first  premolar  and  the  canine.  It  is  flat,  broad 
caudad,  and  ends  in  a  point  craniad.  It  has  several  ducts 
which  pass  straight  through  the  cheek  and  open  on  the  mucous 
surface  of  the  mouth. 

5.  The  infraorbital  (or  orbital)  gland  lies  in  the  lateral 
part  of  the  orbit  on  its  ventral  floor.  It  is  ovoid  and  about  one 
and  one-half  centimeters  long  and  one-third  as  thick.  Its 
ventral  end  rests  against  the  mucosa  of  the  mouth  just  caudad 
of  the  molar  tooth.  Its  duct  leaves  the  ventral  end  and  opens 
into  the  mouth  at  a  point  about  three  millimeters  caudad  of  the 
molar  tooth. 

The  Teeth.  Dentes. — The  adult  cat  has  thirty  teeth, 
fourteen  in  the  lower  jaw  and  sixteen  in  the  upper  jaw.  There 
are  twelve  incisors,  four  canines,  ten  premolars,  and  four 
molars.     The  tooth  formula  for  the  cat  is  then 

.3-3          I  -  I        ^3-3  I  -  I 

/ ,      c ,      pm ,      ;;/- 


3-3'         I-I'      '      2-2'  I  —  I 

The  teeth  are  implanted  in  the  alveolar  borders  of  the 
premaxillaries,  maxillaries,  and  mandible.  In  each  tooth  can 
be  distinguished  the  root,  imbedded  in  the  socket  of  the  bone, 
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—Upper  Jaw.  with   Kuoj* 
riiE  Teeth  Laid  Uakk, 
sou;    i,   cnnine;   c,  first  pte- 
second  premolar;  e,  third  |>re- 


the  crown,  which  projects  above  the  gums,  and  a  narrow  neck 
conncctidg  the  two.  The  root  is  composed  of  one  or  more 
separate  fangs;  the  crown  bears  one  or  more  points  or  cusps. 

At  the  cranial  end  of  each  jaw  are  six  incisor  teeth  (Figs. 
93  and  94,  (t).  These  are  imbedded  in  the  alveolar  borders  of 
the  premaxillaries  and  the  man- 
dible. The  incisor  teeth  are 
small,  with  a  crown  bearing  a 
sharp  edge  which  is  notched  so 
as  to  form  three  minute  cusps. 
The  root  of  each  has  a  single 
fang.  The  lateral  inciscrs  are 
the  largest  in  each  jaw.  and 
those  of  the  upper  jaw  are  larger 
than  those  of  the  lower. 

Caudad  of  the  incisors,  and 
in  the  upper  jaw  separated  from  """'"■  ^  "'°'"' 
them  by  a  slight  interval,  are  the  canines  {6),  two  in  each  jaw. 
These  are  long,  strong,  pointed  teeth,  deeply  imbedded  in  the 
mandible  and  maxillaries,  their  large  sockets  causing  a  rounded 
swelling  on  the  external  surface  of  the  bones.  Each  has  a 
single  fang  and  a  single  cusp.  When  the  mouth  is  closed  the 
upper  canines  lie  laterocaudad  of  the  lower  ones. 

Caudad  of  the  canines  there  is  in  each  jaw  a  considerable 
interval  free  from  teeth:  this  is  called  the  diastema.  Caudad 
of  the  diastema  are  the  premolar  teeth,  three  pairs  (i-,  d.  c)  in 
the  upper  jaw  and  two  pairs  (c,  d)  in  the  lower  jaw.  These 
teeth  are  compressed  sideways,  and  those  of  the  lower  jaw  fit 
inside  of  those  of  the  upper  jaw.  In  the  upper  jaw  (Fig.  93) 
the  first  premolar  (c)  is  small  and  usually  has  but  a  single  cusp 
and  a  single  fang,  though  occasionally  there  is  a  small  supple- 
mentary cusp  and  fang.  The  second  premolar  is  larger  {d)\ 
it  has  a  large  central  cusp,  with  a  single  smaller  cranial  cusp 
and  two  smalt  caudal  cusps,  making  four  in  all.  This  tooth 
has  two  fangs.  The  third  premolar  (c)  is  the  largest  tooth  in 
the  jaws;  it  has  three  large  cusps  in  longitudinal  series  and  a 
small  cusp  lying  on  the  medial  side  of  the  first  one  in  the  row. 
Its  root  has  three  fangs.     The  molar  tooth  (_/")  of  the  upper 
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jaw  is  small  and  lies  caudomediad  of  the  last  premolar.      It  has 
two  small  cusps  and  two  fangs. 


Fig.  94. — Mandible,  with  Roots  of  the  Teeth  Laid  Bare. 
<z,  incisors;  ^,  canine;  r,  first  premolar;  </,  second  premolar;  f^  molar. 

In  the  lower  jaw  (Fig.  94)  the  two  premolars  {c  and  d)  are 
similar,  the  caudal  one  being  a  little  larger.  Each  has  four 
cusps;  a  single  large  one,  a  small  one  craniad  of  this,  and  two 
small  ones  caudad  of  it.  Each  has  two  fangs.  The  single 
molar  (/)  is  the  largest  tooth  of  the  lower  jaw ;  it  has  two  large 
cusps  and  two  fangs. 

The  Deciduous  Teeth. — At  birth  the  cat  has  no  teeth. 
There  appears  later  a  set  of  twenty-six  teeth :  twelve  incisors, 
four  canines,  and  ten  molars  (six  in  the  upper  jaw  and  four  in 
the  lower).  These  teeth  are  later  replaced  by  the  permanent 
ones  above  described.  The  deciduous  teeth  of  the  cat  are  fully 
described  by  Jayne  (**  Mammah'an  Anatomy,"  vol.  I.  p.  319), 
where  also  .in  account  is  given  of  the  order  of  appearance  of 
the  teeth. 

The  ToNCirK.  Linciua  (Fig.  95).— The  tongue  is  a 
muscular  organ  covered  with  mucous  membrane;  in  life  it  is 
very  mobile.  It  is  an  elongated  organ,  flat  above,  broadest  in 
the  middle,  and  very  slightly  narrowed  at  each  end.  It 
extends  from  the  incisor  teeth  to  the  isthmus  faucium  and 
nearly  fills  the  mouth  cavity.  The  caudal  third  of  the  tongue 
forms  the  floor  of  the  mouth  cavity,  so  that  the  tongue  has  here 
no  ventral  surface,  but  is  directly  continuous  with  underlying 
organs.  It  is  in  this  region  that  the  extrinsic  muscles  of  the 
tongue  (except  the  genioglossus)  enter  it.  The  cranial  two- 
thirds  of  the  tongue  is  partly  or  entirely  free  from  the  floor  of 
the  mouth,  the  cranial  one-third  being  completely  free  and 
movable.      In  about  the  middle  third  the  ventral  surface  of  the 
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tongue  is  held  to  the  floor  of  the  mouth  by  the  fold  kno' 

the  frenulum  linguse.     The  frenulum  contains  parts  of  the  two 

genioglossus  muscles,  which  enter  the  tongue  through  it.      The 

ventral  surface  and  lateral  borders  of  the  tongue  are  smooth. 

soft,  and  free  from  papilla.     The 

dorsal  surface  is  raised  into  papilla 

of  various  kinds,  and  has  a  slight 

median  longitudinal  furrow.     The 

caudal  part  of  the  dorsal  surface  is 

softer,    redder,   and   marked  with 

papilla;  of  a  different  kind    from 

those  of  the  rest   of  the  tongue. 

From    the    caudal    end    a    small 

median  vertical  fold,  the  frenulum 

(or  plica)  glossoepiglottica  passes 

from  the  dorsal  surface  of  the 
tongue  to  the  cranial  surface  of  the 
epiglottis. 

The  papills  of  the  tongue  are 
of  three  kinds.  I.  The  very  num- 
erous filiform  papill£e  {a)  (pap- 
illae filiformes);  many  of  them  i 
are  horny  and  tooth-like,  with 
points  turned  caudad.  These  arc 
most  numerous  at  the  middle  of 
the  free  end  of  the  tongue.  2.  The 
fungiform  papillx  (/';  (papillse 
fungiformes)  are  found  scattered 
over  the  surface  of  the  middle  of  i-n. 

the  tongue  caudad    of  the    large        ''^''  "'''=»'•'«  "»  1-akvnx 
c_,.c  'II  Ti  "    nliionn  papiltx     i,   fungiform 

filiform  papilla;.  They  are  en- p,p,iiK  *■  leiyljuge  papilla  ai  ihe 
larged  at  their  free  ends.  There  side*  "f  i^e  lonpic  r  circuniv.uwe 
IS  a  promment  row  of  very  large  pUca  aiycpiglotuc*  g  sryicnoid  car- 
o„a  («■)  opposite  the  circumval-  '^-^  TrS' ™? .I!,"";' wi 
late  papilla:  at  the  borders  of  the  voiol  cirds 
tongue.  3.  The  circumvallate  papillae  (0  (papilla  vallatfie) 
are  blunt  and  each  is  surrounded  by  a  trench  which  is  bounded 
in  turn  by  a  raised  wall.     They  are  in  two  rows  of  two  or  three 
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each,  which  converge  near  the  base  of  the  tongue  so  as  to  form 
a  V  with  the  apex  directed  caudad. 

Muscles  of  the  Tongue  (Fig.  96). — M.  genioglossus 

(/)  passes  from  the  symphysis  of  the  lower  jaw  into  the  tongue 
and  lies  beneath  (dorsad  of)  the  geniohyoid  {g). 

Origin  from  the  medial  surface  of  the  mandible  near  the 
symphysis  and  dorsad  of  the  origin  of  the  geniohyoid. 

Insertion, — The  fibres  pass  dorsad,  diverging  in  a  fan-like 
manner  and  forming  a  flat  vertical  plate  closely  applied  to  the 
muscle  of  the  opposite  side.  This  plate  extends  along  the 
caudal  three-fourths  of  the  tongue,  i.e.  as  far  as  it  is  attached. 
The  cranial  fibres  arch  craniad  to  the  tip  of  the  tongue,  the 
caudal  fibres  arch  caudad  to  the  root  of  the  tongue.  Dorsad 
the  muscle  is  confounded  with  the  muscle  of  the  opposite  side. 

Action, — Draws  the  root  of  the  tongue  forward  and  the  tip 
backward. 

M.  hyoglossus  (Ji). — From  the  body  of  the  hyoid  bone  to 
the  tongue. 

Origin, — (i)  From  the  ventral  surface  of  the  body  of  the 
hyoid  laterad  of  the  geniohyoid  (^),  and  (2)  by  a  second  head 
from  the  ceratohyal. 

Insertion. — Both  heads  penetrate  into  the  tongue  between 
the  styloglossus  {c)  and  the  genioglossus  (/").  The  fibres 
intermingle  with  those  of  the  styloglossus  {e)  and  thus  help  to 
form  the  lateral  parts  of  the  tongue.  They  finally  end  in  the 
integument  on  the  dorsum  of  the  tongue  at  the  sides. 

^]r//Vv/.  — Retracts  the  tongue  and  depresses  it. 

M.  styloglossus  {e), — PVom  the  stylohyal  bone  to  the 
tongue. 

Origin  from  the  mastoid  process  of  the  temporal  bone,  from 
the  stylomandibular  ligament  (2)  (which  connects  the  border 
of  the  external  auditory  meatus  with  the  angular  process  of  the 
mandible)  and  from  the  proximal  cartilaginous  portion  of  the 
cranial  cornu  of  the  hyoid  bone.  The  fibres  pass  mediad, 
diverging  between  those  of  the  digastric  and  hyoglossus  (//) 
into  the  lateral  part  of  the  tongue. 

Insertion. — The  fibres  pass  toward  the  tip  of  the  tongue, 
where  the  mass  finally  ends  in  a  point,  the  superficial  ones 
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gaining   insertion    into   the   integument    at    the   sides  oF  the 
tongue. 

Relations. — Outer  surface  with  the  digastric  (Fig.  65,   b) 

and  mylohyoid  (Fig.   65.   c).      Inner  surface  with  the  ptery- 


Fir..  g6.— Ml'slles  .-v  Tongue,  Hvoip  Bone,  anr  Pharvnx. 
a,  M.  liogicus  lateralis;  i,  M.  jugutohyoiJcus*  c,  M.  pierygoideus  eilemua;  d, 
panially  cul  lurfBce  of  M.  pierygojdeus  iniemus;  f,  M.  styloglossus;  /  M.  genio- 
gloasus;  g,  M.  geniohyoideiis;  h,  M.  hyoglosins;  r,  M.  glossophnryDgeui; /,  M.  con- 
strictor pharyngls  niedius;  k,  M.  constriOorpharyngis  inferior;  /.  M.  ilylopliBTyngeiu; 
HI,  M.  stemohyoideus  (cut);  n.  M,  criirothyreoideus;  e,  M.  sternothyreoideus  (cul); 
/,  M.  lhyreohyoidei;s.  I,  mandible;  l',  angular  process  of  mandible;  2,  stylo- 
mandibular ligament;  3,  bulla  tympani;  4.  tracbea;  j,  cL-sophagus;  6,  tbyroid  gland; 
7.  bthmus  of  tbe  Ihyrcnd  gland, 

goideus  internus  (Fig.  96,  ii),  the  cranial  comu  of  the  hyoid, 
and  the  tympanic  bulla. 

Action. — Retracts  the  tongue  and  raises  it. 

The  intrinsic  muscles  of  the  tongue  (those  entirely  within 
it)  are  attached  to  its  integument  at  both  their  ends.  There 
are  three  .sets  of  fibres:  a  longitudinal,  a  transverse,  and  a  ver- 
tical one.     These  are  seen  most  readily  in  cross -sections. 

The  Soft  Palate.     Vki.um  Palatinum  (Fig.  66,  page 
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112). — The  soft  palate  is  the  free  curtain-like  structure  which 
forms  the  caudal  part  of  the  roof  of  the  mouth.  It  is  attached 
to  the  caudal  border  of  the  palatal  plates  and  the  ventral  border 
of  the  perpendicular  plates,  of  the  palatine,  and  to  the  pterygoid 
processes  and  hamuli  of  the  sphenoid,  and  extends  some  dis- 
tance caudad  of  the  hamuli.  It  thus  forms  a  rather  long  and 
narrow  curtain  separating  the  caudal  part  of  the  nasal  cavity 
from  the  mouth.  Caudad  it  ends  in  a  free  arched  border  (Fig. 
66,  4)  which  is  at  about  the  level  of  the  epiglottis,  and  may  lie 
against  the  cranial  or  the  caudal  surface  of  the  latter.  The 
narrowed  passage  bounded  by  the  margin  of  the  velum  palat- 
inum  dorsad  and  the  tongue  ventrad  is  the  isthmus  faacium. 
From  the  sides  of  the  velum  a  short  distance  from  the  caudal 
border  a  fold  of  mucosa  passes  ventrad  to  the  side  of  the 
tongue;  a  short  distance  caudad  of  this  a  similar  fold  passes  to 
the  floor  of  the  pharynx.  These  folds  form  the  cranial  and 
caudal  pillars  of  the  fauces.  Between  these  folds  is  a  shalloiv 
pocket,  from  the  bottom  of  which  there  arises  a  prominent  pro- 
jection or  swelling  which  is  one  of  the  two  tonsils  (Fig.  95,  d). 
Each  tonsil  is  a  reddish,  lobulated  gland,  lymphoid  in  the 
adult,  nearly  a  centimeter  in  length,  and  about  one-third  as 
long  as  broad,  with  its  long  axis  craniocaudad. 

The  velum  palatinum  consists  of  two  layers  of  mucous 
membrane,  oral  and  nasal,  with  intervening  muscular  and  con- 
nective tissue.  The  muscles  of  the  soft  palate  in  the  cat  are 
as  follows: 

M.  tensor  veli  palatini  (Fig.  66,  d,  d\  page  112). 

Origin  from  the  ventral  surface  of  the  body  of  the  sphenoid 
between  the  foramen  ovale  and  the  groove  for  the  Eustachian 
tube.  The  muscle  ends  in  a  flat  tendon  which  passes  over  the 
hamular  process  (3)  of  the  pterygoid  bone. 

Insertion  by  spreading  out  in  the  soft  palate  into  an 
aponeurosis  which  joins  the  aponeurosis  of  the  opposite  muscle 
and  lies  between  the  mucous  membrane  of  the  mouth  and  that 
of  the  nose. 

Action. — Stretches  the  palate. 

M.  levator  veli  palatini  (Fig.  66,  t\  e'), — A  flat  triangular 
muscle  which  lies  within  the  tensor. 
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Origin  from  the  surface  of  the  body  of  the  sphenoid  mediad 
of  the  groove  for  the  Eustachian  tube,  from  the  styliform 
process  of  the  bulla  tympani,  and  in  part  from  the  Eustachian 
tube.  The  muscle  passes  caudad,  and  its  hbres  then  diverge 
into  the  velum  patatinum. 

Insertion  into  the  velum  paiatinum,  some  of  the  fibres 
meeting  in  the  middle  line. 

Action  indicated  by  the  name. 

A  number  of  other  muscles  have  been  described  in  the  soft 
palate  of  the  cat ;  they  are,  however,  poorly  developed  and  not 
easily  distinguished.  For  an  account  of  these,  see  Stowell, 
Proceedings  of  the  Am.  Soc.  of  Microscopists,  iS8g. 

2.  The  Pharynx. — At  the  caudal  end  of  the  mouth  cavity 
the  passage  for  the  food  and  that  lor  the  air  cross ;  at  the 
cranial  end  the  food-passage  Imouth)  is  ventral,  the  respiratory 
passage  (nasal  cavity)  dorsal.  Farther  caudad  the  food-passage 
(cesophagus)  is  dorsal,  while  the  respiratory  passage  (larynx 
and  trachea)  is  ventral.  In  the  region  of  crossing  there  is 
therefore  for  a  certain  distance  a  common  pa.'ssagcway  for  food 
and  air,  and  this  is  known  as  the  pharynx.  It  extends  from  the 
isthmus  faucium,  at  the  free  caudal  margin  of  the  soft  palate,  to 
the  beginning  of  the  (esophagus,  at  the  dorsal  or  caudal  margin 
of  the  opening  of  the  larynx.  The  dorsal  wall  of  the  pharyn.x 
is  separated  from  the  base  of  the  skull  and  the  centra  of  the 
cervical  vertebra  only  by  intervening  muscles  (longus  capitis, 
levator  scapulse  ventralis,  and  longus  colli,  Fig.  72,  page 
143).  Its  lateral  and  ventral  walls  are  supported  by  the  hyoid 
bone  and  the  cartilages  of  the  larynx. 

Craniad  the  pharynx  continues,  usually,  without  break  into 
the  cavity  lying  dorsad  of  the  soft  [lalatc.  But  at  the  time  of 
swallowing  the  free  edge  of  the  soft  palate  is  pushed  dorsad 
againi;t  the  dorsal  wall  of  the  pharynx,  while  the  caudal  part 
of  the  pharynx  is  drawn  craniad.  so  as  to  form  a  cavity  con- 
tinuous with  that  of  the  mouth.  In  this  way  the  cavity  above 
the  soft  palate  is  completely  separated  at  the  time  of  s^vallow- 
ing  from  the  rest  of  tiie  pharynx.  This  separated  portion  is 
known  as  the  nasopharynx:  it  is  strictly  a  portion  of  the 
respiratory  passage,  as  tlie  food  does  not  pass  into  it.     The 
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nasopharynx  is  continuous  craniad  by  the  choanas  with  the 
nasal  cavity;  it  forms  a  horizontal  tube  between  and  ventrad 
of  the  perpendicular  plates  of  the  palatine  bones,  and  has  the 
same  craniocaudal  extent  as  the  soft  palate.  Its  dorsal  wall 
lies  against  the  basis  cranii  and  the  longus  capitis  muscles ;  its 
lateral  walls  against  the  pterygoid  muscles  and  the  perpendic- 
ular plates  of  the  palatine  bones;  its  ventral  wall  is  the  soft 
palate.  At  the  middle  of  its  length,  at  the  junction  of  its 
dorsal  and  lateral  wall,  are  two  longitudinal  slits  about  three 
millimeters  long.  These  are  the  medial  openings  of  the 
Eustachian  tubes,  by  which  the  nasopharynx  communicates 
with  the  tympanic  cavity. 

The  pharynx  proper,  situated  caudad  of  the  nasopharynx, 
is  smaller  than  the  latter.  It  is  bounded  craniad  by  the 
epiglottis  and  the  margin  of  the  soft  palate,  and  is  continuous 
between  the  two.  by  the  isthmus  faucium,  with  the  mouth 
cavity.  Its  floor  is  formed  by  the  cranial  end  of  the  larynx. 
At  its  caudal  end  it  passes  dorsally  into  the  oesophagus,  while 
ventrally  it  communicates  with  the  larynx.  Its  walls  are 
muscular. 

MuscLKs  OF  THK  PiiARVNX  (Fig.  96). — M.  glossophaiyn- 
geus  (/). 

Oi'i^s^in, — Some  fibres  on  the  ventral  and  lateral  part  of  the 
genioglossus  (/)  leave  that  muscle  near  its  caudal  end.  They 
form  a  thin  band  of  diverging  fibres  which  pass  outside  of  the 
cranial  horn  of  the  hyoid.  A  similar  sheet  of  fibres  leaves  the 
midventral  part  of  the  styloglossus  {c).  The  two  sheets  unite 
and  the  united  muscle  crosses  the  hyoid,  turns  dorsad,  and  has 
its 

Insertion  into  the  mediiln  dorsal  raphe  of  the  pharynx. 

Action. — Constrictor  of  the  pharynx. 

M.  constrictor  pharyngis  inferior  (k). — A  thin  sheet  of 
muscle  covering  the  sides  of  the  pharynx  at  its  caudal  end. 

Orij^in  from  the  lateral  surfaces  of  the  th)Toid  and  the 
cricoid  cartilages.  The  fibres  pass  dorsad  and  craniad,  the 
cranial  ones  covering  the  fibres  of  the  middle  constrictor  [J). 

Insertion. — The  median  longitudinal  raphe  on  the  dorsum 
of  the  pharyn.x.      The  caudal  fibres  are  transverse  and  contin- 
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uous  with  the  circular  f 

fibres  may  pass  as  far  as  the  base  of  the  sphenoid. 

Af/imi. — Constrictor  of  the  pharynx. 

M.  constrictor  pharyngis  medius  (_/'),  — A  thin  sheet  which 
covers  the  middle  part  of  tlie  later'al  surface  of  the  pharynx. 

Origin.  — The  ventral  two  pieces  of  the  cranial  horn  and 
the  whole  of  the  caudal  horn  of  the  hyoid.  The  fibres  diverge, 
passing  dorsad. 

Insertion  into  the  median  dorsal  raphe  of  the  pharynx. 
The  cranial  fibres  are  inserted  into  the  base  of  the  sphenoid 
bone.  The  muscle  covers  part  of  the  stylopharyngeus  (/)  and 
the  superior  constrictor  (Fig.  66,/".  page  112)  and  is  partly 
covered  by  the  glossopharyngeus  (Fig.  96,  /). 

Aflion. — Constrictor  of  the  pharynx. 

M,  stylopharyngeus  (/). 

Origin  fi-om  the  tip  of  the  mastoid  process  of  the  temporal 
bone  and  from  the  inner  surface  of  the  cartilaginous  piece 
between  the  tympanohyal  and  the  stylohyal  bones.  The 
parallel  fibres  form  a  flat  band  which  passes  ventrocaudad  over 
the  outer  surface  of  the  constrictor  superior. 

fnsertion. — The  ventral  fibres  pass  beneath  the  middle  con- 
strictor (/)  at  its  cranial  border  and.  continuing  toward  the 
middle  line  of  the  pharynx,  gradually  lose  themselves  among 
the  fibres  of  the  superior  constrictor.  The  dorsal  fibres  pass 
onto  the  outer  surface  of  the  middle  constrictor  and  are  lost 
among  its  fibres. 

Action. — Constrictor  of  the  pharynx. 

M.  constrictor  pharyngis  superior  or  pterygopharyngeus 
{Fig.  66,/,  page  112). — A  flat,  triangular  sheet  beneath  the 
constrictor  medius. 

Origin. — The  tip  of  the  hamular  process  of  the  pterygoid 
bone.  The  muscle  passds  caudad.  the  fibres  diverging,  and 
dips  beneath  the  cranial  border  of  the  constrictor  medius. 

Insertion  into  the  median  dorsal  raphe  of  the  pharynx. 
The  dorsal  fibres  are  inserted  into  the  base  of  the  sphenoid. 
The  ventral  fibres  pass  lengthwise  of  the  pharynx,  closely 
connected  with  tho.se  of  the  stylopharyngeus  (Fig.  96.  /),  and 
finally  reach  the  level  of  the  larynx. 
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Actiofi. — Constrictor  of  the  pharynx. 

3.  The  (Esophagus. — The  oesophagus  is  a  straight  tube, 
dorsoventrally  flat  when  empty,  which  extends  from  the 
pharynx  to  the  stomach.  It  has  a  uniform  diameter  when 
moderately  dilated  of  about  one  centimeter.  It  lies  dorsad  of 
the  trachea  and  against  the  longus  colli  muscIeS  l^'g-  72,  g) 
covering  the  centra  of  the  cervical  vertebrae,  until  it  reaches 
the  caudal  end  of  the  thyroid  gland  (Fig.  96,  e) ;  then  it  passes 
to  the  left  and  lies  laterodorsad  of  the  trachea  until  it  reaches 
the  bifurcation  of  the  trachea.  It  there  returns  to  the  median 
line,  passes  gradually  distad,  separated  from  the  vertebrae  by 
the  aorta,  and  finally  pierces  the  diaphragm  about  two  centi- 
meters from  the  dorsal  body  wall,  and  enters  the  stomach.  Its 
attachment  to  the  diaphragm  is  loose  enough  to  permit  of  longi- 
tudinal motion.  In  passing  through  the  thoracic  cavity  it  lies 
in  the  posterior  mediastinum  ventrad  of  the  aorta.  Its  wall 
consists  of  a  muscular  coat,  a  submucosa,  and  a  mucosa,  and 
its  inner  surface  presents  many  longitudinal  folds.  It  has  no 
serous  covering,  its  side  walls  being  merely  in  contact  with  the 
halves  of  the  mediastinal  septum. 

4.  The  Stomach.  Ventriculus  (Fig.  97). — The  stomach 
is  the  widest  part  of  the  alimentary  canal.  It  is  a  pear-shaped 
sac,  the  long  axis  of  which  is  curved  nearly  into  a  semicircle. 
The  broad  end  of  the  sac  lies  to  the  left  and  dorsad ;  here  the 
stomach  communicates  with  the  oesophagus  {a).  The  narrowed 
end  extends  to  the  right  and  lies  more  ventrad  than  the  other 
end;  it  passes  here  into  the  duodenum  {g).  That  portion  of 
the  stomach  which  communicates  with  the  oesophagus  is  known 
as  the  cardiac  end  {b) ;  the  opposite  is  the  pyloric  end.  Owing 
to  the  curved  form  of  the  stomach  above  mentioned  it  is  possi- 
ble to  distinguish  a  concave  and  a  convex  side.  The  concave 
side  is  directed  craniad  and  dextrad ;  it  is  called  the  lesser 
curvature  of  the  stomach  {c).  The  longer  convex  border  is 
directed  caudad  and  to  the  left;  it  is  called  the  greater  curva- 
ture {d).  The  greater  curvature  extends  to  the  left,  next  to 
the  oesophagus,  into  a  prominent  convexity  known  as  the 
fundus  {c)  of  the  stomach. 

The   stomach   lies   at  the   cranial    end    of  the  abdominal 
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cavity,  mostly  to  the  left  of  the  middle  line.  Its  cardiac  end  1 
is  in  contact  by  its  dorsal  surface  with  the  dorsal,  nearly  hori-  ' 
zontal,  portion  of  the  diaphragm,  On  its  ventral  side  the  I 
cardiac  end  does  not  touch  the  diaphragm,  so  that  a  small  part  I 
of  the  cesophagus  passes  here  for  a  short  distance  into  the  1 
abdoininal.  c^'ity,  to  join  the  stomach.  The  communication  i 
of  cesophagus  and  stomach  is  by  a  simple  conical  increase  in  I 


size  of  the  former.  The  pyloric  end  of  the  stomach  extends 
to  the  right  of  the  middle  line,  becoming  constantly  smaller ; 
at  its  junction  with  the  duodenum  there  is  a  constriction  which 
marks  the  position  of  the  pyloric  valve  (/").  This  valve  is 
formed  by  a  ring-like  thickening  of  the  circular  muscle-fibres 
of  the  alimentary  canal,  forming  a  sphincter  muscle  at  the 
junction  of  the  stomach  and  duodenum  and  causing  a  projection 
of  the  mucosa  into  the  lumen  of  the  canal.  The  ventral  surface 
of  the  stomach  lies  against  the  liver  except  when  the  stomach 
is  much  distended  with  food,  ivhen  the  ventral  surface  comes- 
to  lie  against  the  ventral  abdominal  wall. 

The  stomach  is  supported  by  the  great  omentum  and  the 
gastrohepatic  ligament.  It  is  connected  with  the  duodenum 
bj- the  gastroduodenal  ligament;  with  the  spleen  b)' the 
trolienal  ligament. 


as-  I 
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The  inner  surface  of  the  stomach  presents  longitudinal  folds 
at  its  pyloric  end  and  along  the  greater  curvature  as  far  as  the 
fundus.  The  prominence  of  these  depends  on  the  degree  of 
distension.  Its  walls  are  composed  of  an  external  peritoneal 
layer,  an  internal  mucous  layer,  and  an  intervening  muscular 
layer.  This  may  be  seen  with  the  unaided  eye  in  sections  of 
the  wall. 

5.  The  Small  Intestine.  Intestinum  tenue. — The  small 
intestine  lies  in  numerous  coils  which  take  up  the  greater  part 
of  the  space  in  the  abdominal  cavity.  It  has  a  length  about 
three  times  that  of  the  body  of  the  cat.  It  is  usually  considered 
as  divided  into  three  parts,  duodenum,  jejunum,  and  ileum ; 
these  divisions  are,  however,  not  clearly  marked  off.  The 
small  intestine  is  suspended  by  the  meSQntery  already 
described. 

The  duodenum  is  that  part  of  the  small  intestine  which  fol- 
lows the  stomach.  At  the  pylorus  (Fig.  97,  /)  the  alimentary 
canal  makes  a  rather  sharp  turn  so  that  the  first  part  of  the 
duodenum  forms  an  angle  with  the  pyloric  portion  of  the 
stomach,  and  extends  caudad  and  slightly  toward  the  right, 
soon  becoming  directed  almost  entirely  caudad  and  lying  along 
the  right  side.  About  eight  or  ten  centimeters  caudad  of  the 
pylorus  it  makes  a  U-shaped  bend,  extending  thus  craniosinis- 
trad  for  four  or  five  centimeters.  Here  it  passes  without  definite 
limit  into  the  jejunum,  the  duodenum  being  considered  to  end 
at  the  next  turn  caudad.  The  entire  duodenum  is  about  four- 
teen to  sixteen  centimeters  in  length.  Between  the  two  limbs 
of  the  U-shapcd  bend  formed  by  the  duodenum,  the  duodenal 
half  of  the  pancreas  is  enclosed  (Fig.   102,  a^. 

The  walls  of  the  duodenum  are  composed  of  the  serous 
(peritoneal)  investment,  a  muscular  coat  which  is  made  up  of 
an  outer  thin,  longitudinal  layer  of  fibres  and  an  inner  thick, 
circular  layer,  a  submucous  coat,  and  inside  this  a  mucous  coat. 
The  mucosa  is  thrown  up  into  numerous  delicate  finger-like 
villi  which  give  to  it  a  velvety  appearance.  On  the  dorsal 
wall  of  the  duodenum,  about  three  centimeters  distad  of  the 
pylorus,  the  mucosa  presents  a  slight  papilla,  at  the  apex  of 
which  is  seen  the  oval  opening  of  the  ampulla  of  Vater.     This 
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is  an  ovoid  space  in  the  wall  of  the  duodenum.  The  space  , 
(ached  upon  by  numerous  folds  of  the  walls.  The 
bile-duct  and  the  pancreatic  duct  open  into  it,  the 
former  extending  from  the  bottom  of  the  ampulla  nearly  to  its 
mouth,  and  the  latter  extending  from  the  bottom  about  half-way 
to  the  mouth.  Two  centimeters  caudoventrad  of  the  opening 
of  the  ampulla  of  Vater  is  the  opening  of  the  accessory  pan- 
creatic duct.  It  can  usually  be  demonstrated  only  by  passing 
a  bristle  into  the  duodenum  through  an  opening  in  the  duct. 

The  jejunum  is  the  part  of  the  small  intestine  following  the 
duodenum.  It  is  not  separated  from  the  part  of  the  small 
intestine  following  it  by  any  sharp  line.  In  man  it  constitutes 
two-fifths  of  the  small  intestine  exclusive  of  the  duodenum,  and 
is  characterized  by  its  emptiness  after  death  and  by  the  absence 
from  it  of  I'eyer's  agminated  glands  (Peyer's  patches). 

The  ileum  is  the  portion  of  the  small  intestine  between  the  ' 
jejunum  and  colon.  It  lies  suspended  by  its  mesentery  in 
numerous  folds  in  the  caudal  part  of  the  abdominal  cavity, 
separated  from  the  ventral  abdominal  wall  only  by  the  great 
omentum.  It  is  of  nearly  uniform  diameter,  but  its  caudal  por- 
tion is  thinner- walled  than  its  cranial  portion.  Its  walls  have 
a  microscopic  structure  like  that  of  the  duodenum  and  jejunum. 
On  its  inner  surface  and  on  the  inner  surface  of  the  jejunum  are 
seen  close-set  villi,  but  these  become  rather  sparser  toward  the 
caudal  end  of  the  ileum  and  disappear  about  one  centimeter 
from  the  opening  into  the  colon.  Among  the  villi  of  the 
caudal  end  of  the  ileum  are  numerous  rounded  elongations  free 
from  villi.  These  are  the  solitary  follicles  or  solitary  glands 
(lymphatic)  of  the  intestine.  These  glands  when  aggregated 
together  form  the  agminated  glands  or  patches  of  Peyer.  The 
ileum  passes  at  the  caudal  end  into  the  colon,  the  opening 
being  guarded  by  the  ileocolic  valve  (Fig.  gg).  This  is  formed 
by  a  marked  projection  of  the  mucosa  (_/")  and  transverse 
muscle  layer  (c)  of  the  ileum  into  the  colon.  Its  surface  is  ' 
free  from  villi. 

6.  The  Large  Intestine.  Intestinum  crassum. — The 
large  intestine  is  divided  into  colon  and  rectum.  The  COlon 
or  first  part  of  the  large  intestine  lies  against  the  dorsal  body 
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wall  and  is  separated  from  the  ventral  body  wall  by  the  foldo 
of  the  ileum.  It  has  a  diameter  about  three  times  tliat  of  tH 
ileum.  The  opening  of  the  ileum  Into  it  is  on  its  side  betweelj 
one  and  two  centimeters  from  its  cranial  end  (Fig.  98). 


^L  .  a 

H  glan> 
^V  w: 

^H  prob; 


Fig.   gS.— Jt'NCTiiiN   nt   Small  and  Fig.  99.  — Srction   nv   tiik   Ileu- 

Largf.  Intestine.  colic  Valve. 

Fig.  98. — a,  ileum;  i,  ascending  colon;  ■■,  ceecum;  il,  position  of  ileocolic 
Fig.  99. — »,  citcnin;  i,  colon;  <*.  ileum:  d.  longitudinal  muscle  layer;  e, 
verse  muscle  layer;  /,  mucoaa;  g,  ileocolic  viiItc  (opened,  a-,  when  innleria]  k 
ing  inlo  Ihe  colon). 

blind  pouch  thus  formed  by  the  cranial  end  of  the  colon  is  ttf( 
C£ecum  (Fig.  98,  c ;  Fig.  99,  a).      The  Ciecum  ends  in  a  sligBH 
conical  projection  which  may  be  considered  as  the  rudiment  c 
a  vermiform  appendix.     The  colon  lies  at  first  on  the  right  sidfl 
and  passes  at  first  craniad;  then  transversely  to  the  left,  thetig 
caudad,  lying  nearljt-m' the  middle  line  and  next  to  the  dorsa 
abdominal  wall,     Tha«colon  may  thus  be  distinguished  accord^ 
ing  to  its  direction  into  ascending,  transverse,  and  des< 
colon.     At  its  caudal  end  the  colon  passes  without  sharp  limw 
into  the  rectum. 

At  the  bottom  of  the  c^cum  on  its  inner  surface  is  seci 
a  collection  of  solitary  glands  forming  one  of  the  agminatet 
glands  of  Peyer,  or  Peyer's  patches.      The  mucous  membranj 
without  villi.     It  presents   a   few   considerable   elevations^ 
probably  solitary  glands. 
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The  rectum  is  the  terminal  portion  of  the  large  intestine 
lying  in  the  median  line  close  to  the  dorsal  body  wall,  from 
which  it  is  suspended  by  the  short  mesorectum.  Its  striictiire 
is  like  that  of  the  colon.  It  opens  externally  at  the  anus. 
The  entire  large  intestine  has  a  length  about  one-half  that  of 
the  animal.  At  each  side  of  the  anus  are  two  large  secreting 
sacs,  the  anal  sacs  or  glands,  each  about  a  centimeter  in 
diameter.  These  open  into  the  anus  one  or  two  millimeters 
from  its  caudal  boundarj'. 

Muscles  of  the  Rectum  and  Anus.^Owing  to  the  close 
interrelation  of  the  muscles  of  the  rectum  and  anus  with  those 
of  the  urogenital  organs,  all  these  muscles  will  be  described 
together  at  the  end  of  the  description  of  the  urogenital  system. 

7.  The  Liver,  Pancreas,  and  Spleen. — The  Liver.  Hepar. 
— The  liver  (Figs.  100  and  101)  is  a  large  red-brown  organ 
occupying  the  cranial  part  of  the  abdominal  cavity.  It  is 
closely  applied  to  the  caudal  surface  of  the  diaphragm  and 
extends  thence  ventrad  of  the  stomach  so  as  to  conceal  all  but 
its  pyloric  end.  Owing  to  the  position  of  the  stomach  the 
larger  mass  of  the  liver  is  on  the  right  side  and  it  e.xtends 
somewhat  further  caudad  on  this  side. 

The  liver  is  divided  by  the  dorsoventral  suspensory  liga- 
ment into  the  right  and  left  lobes,  and  each  half  is  again  divided 
into  lobes.  On  the  left  is  a  small  left  median  {li)  and  a  larger 
left  lateral  lobe  {a).  The  left  lateral  {a)  extends  caudad  with 
a  thin  edge  which  covers  the  greater  part  of  the  ventralsurface 
of  the  stomach.  On  tlie  right  there  is  a  large  right  median 
(or  cystic)  lobe  (c.  e').  Its  cranial  surface  is  dome-shaped 
and  fitted  against  the  right  two-thirds  of  the  caudal  surface  of 
the  diaphragm.  Its  ventral  edge  is  thin,  its  dorsal  edge  thick', 
and  its  caudal  surface  marked  by  a  deep  dorsoventral  cleft  in 
which  lies  the  galt-bladdcr  (Fig.  toi,/).  Dorsad  and  caudad 
of  the  cystic  lobe  is  the  right  lateral  lobe  (d,  </'),  which  is 
deeply  cleft.  Its  elongated  caudal  division  (fj")  extends  in  a 
point  to  the  caudal  end  of  the  right  kidney  and  is  adapted  to 
the  medial  half  of  its  ventral  surface.  Its  smaller  and  more 
compact  cranial  division  (*/)  ends  ventrally  in  a  thin  edge.  It 
lies  between  the  caudal  division  (</')  and  the  cystic  lobe  (c),  and 
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a.  left  lateral  lobe;  t.  left  median  lo 
ItJoe;  I,  gall- hi  adder;  /  opening  of  jiosli 
tbc  hepatic  veins. 


¥iG.   101.— Liver  ivh. 

a.  left  lateral  lobe;  t,  left  median  lobe;  f,  f",  right  niedinn  (or  cystic)  lobe;  rf, 
'  urftnildal  divisions  of  the  right  lateral  lobe  '       


,  ^j.Jc.AcI;  h,  bcpalic  duett; 
uodeniin. 


. .,  caudate  lobe;  J,  gali-bjaddc. 

bile-duct;  /,   portal  vein;  i.  put  « 
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its  tiorsal  surface  is  adapted  to  tiie  suprarenal  body.  The 
caudate  or  Spigelian  lobe  (Fig.  101,  c)  is  an  elongated,  tri- 
angular, pyramidal  lobe.  It  lies  in  the  omental  sac  and  partly 
closes  the  foramen  epiploicum  (foramen  ofWinslow).  At  its 
base  it  is  connected  with  the  caudal  division  of  the  right  lateral 
lobe  (/(")■ 

The  Gall-bladder  (Fig,  101,/)  is  pear-shaped  and  lies  in 
a  cleft  on  the  caudal  (or  dorsal)  surface  of  the  right  median 
lobe  (i*,  £*')  of  the  liver.  Its  larger  end  is  directed  caudad  (or 
ventrad)  and  is  free.  By  one  surface  it  is  in  contact  with  the 
liver  and  not  covered  by  peritoneum,  while  the  other  surface 
is  covered  by  peritoneum.  The  peritoneum  in  passing  from 
the  larger  free  end  to  the  liver  forms  one  or  two  ligament-like 
folds.  By  its  smaller  end  the  gall-bladder  is  continuous  with 
the  cystic  duct  {g).  This  duct  is  about  three  centimeters  long 
and  has  a  sinuous  course.  At  its  distal  end  it  is  joined  by  two 
(or  more)  hepatic  ducts  (//).  bringing  the  bile  from  the  lobes 
of  the  liver.  The  relation  of  these  to  the  cystic  duct  varies. 
They  may  open  into  it  by  a  common  trunk  or  separately.  Of 
these  hepatic  ducts  one  is  made  up  by  the  junction  of  smaller 
hepatic  ducts  from  the  left  half  of  the  liver  and  the  left  half  of 
the  cystic  lobe,  while  the  other  is  similarly  formed  by  smaller 
ducts  from  the  right  half  of  the  cystic  lobe,  from  both  divisions 
of  the  right  lateral  lobe  and  from  the  caudate  lobe.  The  duct 
formed  by  the  junction  of  the  hepatic  and  cystic  ducts  is  the 
common  bile-duct  (ductus  communis  choledochus)  (/).  It 
passes  in  the  free  right  border  of  the  gastroduodenal  omentum 
to  the  duodenum  (^-J  and  opens  into  it  by  way  of  the  ampulla 
of  Vater,  in  common  with  the  pancreatic  duct,  at  a  point  on 
the  dorsal  surface  of  the  duodenum  and  about  three  centimeters 
from  the  pylorus. 

Pancreas The   pancreas   (Fig,    102,    n)   is    a   flattened, 

closely  lobulated  gland  of  irregular  outline,  about  twelve  centi- 
meters long,  varying  in  width  from  one  to  two  centimeters. 
It  is  bent  nearly  at  right  angles  at  about  its  middle.  One  of 
the  halves  {a')  into  which  it  is  divided  by  its  bend  lies  in  the 
descending  limb  of  the  great  omentum,  and  is  near  the  greater 
curvature  of  the  stomach  (</)  and  parallel  to  it.      The  free  end 
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of  this  half  is  in  contact  with  the  spleen  (c)-  The  other  half 
(rf)  lies  in  the  duodenal  omentum  between  the  limits  of  the 
duodenal  U  (c)  and  reaches  to  the  bottom  of  tlie  U,  The 
pancreas  lias  two  ducts.  The  larger  paDCreatic  duCt  (b) 
{sometimes  known  as  the  duct  of  Wirsung)  collects  the  pan- 
creatic fluid  from  botli  halves  of  the  gland,  the  ductlets  from 
each  half  uniting  to  make  two  larger  ducts,  which  then  unite 
near  the  angle  of  the  gland  to  make  the  pancreatic  duct.  This 
is  short  and  broad  and  opens  into  the  ampulla  of  Vater  together 
with  the  common  bile-duct.     The  accessory  pancreatic  duct 


(duct  of  Sautorini)  opens  into  tlic  duodenum  about  two  ccnti- 
motors  caudoventrad  of  the  ampulla  of  Vatcr.  It  is  formed  by 
the  union  of  branches  which  anastomose  with  those  of  the 
pancreatic  duct.      It  is  apparently  sometimes  lacking. 

Spleen.  Lien.^Tlie  spleen  |Kig.  102.  .1  is  a  deep  red, 
flattened,  olont;ated  gland  belonging  to  the  lymphatic  sj-stem. 
One  of  its  ends,  the  left,  lies  against  the  free  end  nf  the  gastric 
half  of  the  pancreas  and  is  broader  than  the  otlier  end.  The 
spleen  is  curved  and  is  suspended  in  the  <!escendiiig  limb  of  the 
great  omentum  so  that  it  follows  the  greater  curvature  of  the 
stomach  ((/). 
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III.    RESPIRATORY   ORGANS.     APPARATUS   RESPIRA 
TORIUS. 

Tlic  organs  of  respiration  consist  of  the  nasal  cavity,  the 
nasopharynx,  the  pharynx  (also  a  food-passage},  the  larynx 
(also  the  organ  of  the  voice),  the  trachea,  the  bronchi,  and  the 
lungs.  With  them  are  usually  described  also  the  thyroid  and 
thymus  glands. 

I.  The  Nasal  Cavity.  Cavum  nasi. — The  osseous  frame- 
work of  the  nasal  cavity  has  already  been  described  (page  59), 
and  in  connection  with  this  description  the  boundaries  of  the 
cavity  and  its  connections  with  other  cavities  have  been  given. 
It  consists  essentially  of  a  large  cavity  bounded  by  the  facial 
bones  and  divided  by  a  longitudinal  partition  into  two  lateral 
halves.  The  two  cavities  thus  formed  are  nearly  filled  by  (ij 
the  labyrinths  of  the  ethmoid  (ethmoturbinals),  (2)  the  superior 
nasal  concha;  or  nasoturbinals.  projecting  into  tlie  dorsal  part 
from  the  ventral  surface  of  the  nasal  bones,  and  (3)  the  inferior 
nasal  concha:,  or  maxilloturbinals,  projecting  into  the  ventral 
portion  from  the  medial  surfaces  of  the  maxillaries. 

There  remain  to  be  considered,  in  addition  to  the  bones, 
the  cartilaginDus  framework  of  certain  parts  of  the  nose,  axftT 
the  mucous  membrane.  The  lamina  perpendicularis  is  con- 
tinued by  cartilage,  especially  craniad,  in  such  a  way  as  to 
make  a  complete  septum  separating  the  two  cavities.  This 
septum  extends  from  the  septum  of  the  external  nose  caudad 
to  the  lamina  cribrosa,  and  from  the  internasal  suture  ventrad 
to  the  vomer  and  the  suture  of  the  premaxillarie.s.  All  parts 
of  the  nasal  cavity  are  lined  by  mucous  membrane.  This  is 
continuous  at  the  nares  with  the  integument,  while  at  the 
choanJE  it  passes  into  the  mucosa  of  the  pharynx.  It  covers 
the  concha  nasales  and  the  labyrinths  of  the  ethmoid,  passing 
into  the  cellules  of  the  latter.  Owing  to  the  crowding  together 
of  the  concha;  nasales  and  the  labyrinths  the  nose  is  almost 
completely  filled,  only  three  narrow  passageways  being  distin- 
guishable. The  ventral  one  of  these,  known  as  the  ventral  or 
inferior  meatus  of  the  nose,  lies  ventrad  of  the  inferior  nasal 
concha,  next  to  the  nasal  septum.      It  passes  caudad  beneath 
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the  horizontal  plate  formed  by  the  vomer  and  ethmoid,  and 
opens  caudad  at  the  choanal  into  the  nasopharynx.  The 
dorsal  or  superior  meatus  of  the  nose  lies  just  ventrad  of  the 
superior  nasal  concha,  next  to  the  median  septum ;  it  leads  to 
the  frontal  sinus,  the  lamina  cribrosa,  and  the  caudal  parts  of 
the  ethmoid.  The  middle  meatus  of  the  nose  has  almost  dis- 
appeared in  the  cat ;  it  is  simply  the  narrow  space  between  the 
superior  and  inferior  meati.  It  is  practically  filled  by  the 
ethmoid,  into  the  cells  of  which  it  leads.  The  mucosa  is  con- 
tinued from  the  nasal  cavity  into  the  sinuses  of  the  frontals  and 
presphenoid. 

At  the  sides  of  the  nasal  septum,  near  the  ventral  edge, 
and  about  one  to  one  and  a  half  centimeters  caudad  of  the 
nares,  there  is  on  each  side  a  small  curved  cartilaginous  tube, 
about  one  centimeter  or  less  in  length.  This,  the  YOmeronasal 
organ,  or  organ  of  Jacobson,  lies  against  the  septum,  between 
it  and  the  mucosa.  It  begins  at  the  incisive  canal  or  anterior 
palatine  foramen,  in  the  roof  of  the  mouth,  curves  thence 
caudodorsad  close  against  the  side  of  the  nasal  septum,  and 
ends  blindly  in  the  nasal  cavity. 

The  nares  or  cranial  openings  of  the  nasal  cavity  are  sup- 
ported by  a  number  of  cartilages  which  form  the  framework  of 
the  snout  or  external  nose.  The  cartilaginous  continuation  of 
the  lamina  perpendicularis  extends  some  distance  craniad  of 
the   tips   of  the   nasal    and   premaxillary   bones,    forming  the 

septum   of  the   external   nose  (Fig.    103,   a). 
From  the  dorsal  edge  of  this  projecting  car- 
tilaginous septum,  two  thin  cartilaginous  wings 
(7^)  extend  laterad,  forming  the  dorsal  wall  of 
Fk;.    103.  —Cross-  the  narial  opening.      Each  then  turns  ventrad 

SK(   I1(»N      oK       IHK  .  ,  ,     ^  -  11  r    .1  •  i 

CARTiLAt;i.s      (M-  to  form  the  lateral  wall  of  the  openmg,  but 
iiiK     ExTKKNAL  Jq^j,   ^^^   fomi   tlic   vcutral    floor;    instead    it 

Nose. 

rt,  cartilage  of  the  curvcs   mcdiad    and    finally  dorsad,   thus   ex- 
median    septum;    ^  tcndinL^   from   the   floor  of  the  opening  as  a 

-  wings":     r.    ridge  •         ^      -,  ,n         vi  •       .-i  -r\ 

formed  by  internal  prommcnt  ridge  (r)  Within  the  nares.  The 
lK)riion  of  wmg.  cartilaginous  wing  is  thus  rolled  into  a  sort  of 

spiral,  ending  with  a  free  edge  within  the  narial  opening. 
From  the  ventral  edge  of  the  median  cartilaginous  septum  there 
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are  likewise  lateral  extensions,  which  form  part  of  the  ventral 
boundary  of  the  nares;  these  do  not  quite  reach  the  ventral 
parts  of  tlie  dorsal  wings,  however,  so  that  a  small  part  of  the 
narial  opening  is  not  bounded  by  cartilage.  A  section  of  the 
narial  cartilages  is  shown  in  Fig.  103.  The  wings  from  the 
dorsal  edge  of  the  septum  do  not  extend  quite  to  the  cranial 
tip  of  the  nose,  so  that  a  notch  is  formed  on  the  ventrolateral 
side  of  the  nares :  a  section  in  this  region  would  therefore  differ 
from  that  figured. 

The  framework  of  the  external  nose  thus  formed  is  covered 
externally  by  thick  hairless  skin,  containing  many  glands. 
From  the  ventral  end  of  the  internarial  septum  a  groove  passes 
ventrad,  partly  dividing  the  upper  lip. 

The  inner  surfaces  of  the  cartilages  are  covered  by  the 
mucosa,  which  forms  a  number  of  ridges.  The  narial  opening 
is  almost  completely  divided  by  the  prominent  ridge  which  is 
supported  by  the  free  edge  (f)  of  the  cartilaginous  wing  above 
described.  This  free  edge  is  covered  by  a  thick  layer  of 
mucosa,  and  the  entire  ridge  so  formed  is  continuous  caudad 
with  the  inferior  nasal  concha.  On  the  medial  side  of  the 
partial  partition  formed  by  this  ridge  and  near  the  ventral  side 
there  begins  a  slight  distance  caudad  of  the  outer  opening 
another  ridge,  supported  by  the  ventrally  incurved  portion  of 
the  cartilaginous  ring.  This  soon  becomes  a  thick  swelling; 
beneath  it  opens  the  lachrymal  canal,  and  that  part  of  the 
passageway  that  lies  ventromediad  of  it  is  the  beginning  of  the 
inferior  meatus  of  the  nose.  About  one  or  two  centimeters 
caudad  of  the  external  opening  a  third  ridge  projects  from  the 
dorsolateral  wall  of  the  cavity  toward  the  large  ridge  first 
described;  dorsomediad  of  it  is  a  narrow  passage  which  is  the 
entrance  to  the  superior  meatus  of  the  nose. 

The  olfactory  mucosa,  or  that  part  to  which  the  olfactory 
nerve  is  distributed,  and  which  therefore  acts  as  the  sensory 
surface,  is  confined  to  the  dorsocaudal  parts  of  the  nasal 
cavity,  in  the  region  occupied  by  the  cells  of  the  ethmoid. 
The  air  penetrates  to  this  region  probably  only  by  a  definite 
act  of  snuffing,  the  inferior  meatus  serving  as  the  usual  passage- 
way of  air  to  the  lungs. 
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The  nasopharynx  and  pharynx  are  considered  under  the 
alimentary  canal  (page  231). 
2.  The  Larynx. 

The  larynx  is  the  enlarged  upper  end  of  the  air- passage 
which  leads  from  the  pharynx  to  the  lungs.  It  is  a  box  com- 
posed of  pieces  of  cartilage  connected  by  ligaments  and  moved 
by  muscles,  and  it  is  lined  by  mucous  membrane.  At  the  root 
of  the  tongue  about  one  centimeter  caudad  of  the  body  of  the 
hyoid  bone  is  the  triangular  leaf-like  epiglottis  (Fig.  95,  e^ 
page  227).  When  food  is  taken  this  closes  the  opening  into 
the  larynx,  and  the  food  passes  over  it  into  the  oesophagus. 
It  is  so  curved  that  its  apex  is  directed  craniad.  A  fold  of 
mucous  membrane,  the  plica  glossoepiglottica  or  frenulum  of 
the  epiglottis,  extends  from  the  middle  of  its  cranial  surface 
to  the  root  of  the  tongue,  and  on  each  side  of  this  fold  is  a 
depression . 

From  each  side  of  the  base  of  the  epiglottis  a  fold,  plica 
aryepiglottica  (Fig.  95,/),  extends  caudad  to  the  base  of  the 
arytenoid  cartilage  {g).  Dorsad  of  this  fold  and  separated 
from  it  by  a  depression  is  a  ridge  which  marks  the  position  of 
the  caudal  hyoid  cornu.  The  plicae  aryepiglottica^  {/)  and  the 
epiglottis  {c)  form  the  boundaries  of  the  aditus  laryngis,  or 
opening  into  the  larynx. 

The  cavity  of  the  larynx  is  divided  into  three  portions. 
The  upper  one  of  these  is  the  vestibule  of  the  larynx.  It 
is  bounded  caudad  by  two  folds  of  mucosa  (/)  that  stretch 
from  the  caudal  surface  of  the  epiglottis  near  its  base  to  the 
tips  of  the  arytenoid  cartilages.  These  folds  are  the  false 
vocal  cords  (J).  Their  vibration  is  said  to  produce  purring. 
Caudad  of  the  false  vocal  cords  two  folds  of  the  mucosa 
stretch  from  the  apices  of  the  arytenoid  cartilages  to  the  thyroid 
cartilages,  near  the  base  of  the  epiglottis.  These  folds  are 
nearer  the  median  plane  than  the  false  vocal  cords.  They 
are  the  true  vocal  cords  (J).  The  middle  portion  of  the 
laryngeal  cavity  is  that  between  the  true  and  the  false  vocal 
cords.  It  is  produced  laterally  into  a  very  small  pouch  or 
pocket  on  each  side,  the  ventriculus.  The  narrow  slit  between 
the  true  vocal  cords  is  the  glottis  (//).      It  can  be  narrowed 
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and  widened  by  the  action  of  muscles.    The  vocal  cords,  which 
bound  it,  are  set  vibrating  by  currents  of  air  transmitted  from  the 
lungs,  and  the  voice-sounds  are  thus  produced.     The  caudal 
portion  (inferior  portion)  of  the  laryngeal  cavity  is  that  between  i 
the  glottis  and  the  first  tracheal  cartilage.     It  is  narrowed  near  j 
the  glottis. 

Cartilages  of  the  Larynx  (Fig.  104). — There  are  ] 
three  unpaired  cartilages,  the  thyroid  (1),  cricoid  (a),  and  ' 
epiglottic  (a),  and  two  paired  cartilages,  the  aiytenoids  (*). 

The  thyroid  cartilage  (cartilago  thyreoidea)  ( 1 )  has  nearly 
the  form  of  a  visor  of  a  cap,  but  is  relatively  broader  at  its  ends 
than  a  cap  visor.      It  forms  about  two-thirds  the  circumference  | 
of  a  circle,  and  is  so  situated  that  it  embraces  the  other  carti- 


h,  ceratohyal;  .:,  epihynl;  rf,  stylobyol;  e,  lympanoliyal;  /,  thyrohynl.  I,  thyroid  .\ 
cartilage;  J,  epiglottis^  j,  cncoid  canilage;  4,  nrylensid  cartilage;  5,  cricothyroid  J 
ligamtnt;  6.  thyrohyoid  ligament;  7i  trachea. 

lages  vcntrally  and  laterally.  Its  caudal  and  cranial  borden. 
are  oblique  to  its  caudocranial  axis  and  are  directed  dor.so- 
cauclad.  To  the  middle  of  the  cranial  border  is  attached  the 
epiglottic  cartilage  (a),  and  the  whole  cranial  margin  is  con- 
nected by  membrane  (e)  to  the  body  and  caudal  cornua  (/) 
of  the  hyoid  bone.  The  dorsal  border  projects  craniad  into  a 
considerable  cornu  which  is  attached  to  the  free  end  of  the 
caudal  hyoid  cornu  (/).  The  border  also  projects  caudad  into 
a  process  which  articulates  with  a  facet  on  the  lateral  surface 
of  the  cricoid  cartilage  {3).     In  the  middle  of  the  dorsal  surface 
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IS  a  longitudinal  ridge  for  attachment  of  the  vocal  cords  and 
origin  of  the  thyroarytenoid  muscles  (Fig.  105,  d),  and  at  the 
caudal  end  of  this  ridge  the  caudal  border  presents  a  consider- 
able rounded  notch. 

The  cricoid  cartilage  (cartilago  cricoidea)  ( 3 )  has  the  form 
of  a  seal  ring  with  its  broader  part  dorsad.  The  broad  dorsal 
part  of  the  ring  is  partly  embraced  by  the  wings  of  the  thyroid 
cartilage  (1).  Its  caudal  border  is  undulating  and  nearly  at 
right  angles  to  its  caudocranial  axis.  It  is  connected  by 
membrane  with  the  first  tracheal  ring.  The  cranial  border  is 
oblique  to  the  long  axis  and  lies  in  a  plane  which  passes  from 
the  ventral  side  craniodorsad.  Near  the  median  line  on  each 
side  it  articulates  by  an  oblique  facet  with  one  of  the  two 
arytenoid  cartilages  (4).  Near  the  midventral  line  the  crico- 
thyroid ligament  (5)  is  attached  and  it  stretches  thence  to  the 
midcaudal  notch  of  the  thyroid  cartilage  (1). 

The  outer  surface  presents  at  the  middle  of  each  side  a 
facet  for  articulation  with  the  thyroid,  and  is  marked  in  the 
median  dorsal  line  by  a  ridge  for  the  posterior  cricoarytenoid 
muscle  (Fig.  105,  b). 

The  arytenoid  cartilages  (cartilago  arytenoidea)   (Fig. 

104,  4)  are  triangular  pyramids  with  base  and  sides  nearly 
equilateral  triangles.  One  side  articulates  with  an  oblique  facet 
on  the  cranial  border  of  the  cricoid  near  the  mid-dorsal  line. 
Near  the  opposite  apex  is  attached  the  vocal  cord.  At  the 
lateral  angle  of  the  base  is  attached  on  its  dorsal  side  the  pos- 
terior cricoarytenoid  muscle  (Fig.  105,  d),  and  on  its  ventral 
side  the  thyroarytenoid  (Fig.  105,  d)  and  lateral  cricoaryte- 
noid (Fig.  105,  c)  muscles.  The  movements  produced  by 
these  muscles  carry  the  arytenoid  ends  of  the  vocal  cords  toward 
or  from  the  median  plane  and  thus  open  or  close  the  glottis. 

The  epiglottic  cartilage  (Fig.  104,  2)  is  flexible  (fibro- 
cartilage)  and  of  a  cordate  form.  It  is  so  curved  that  its  caudal 
surface  is  convex  dorsoventrally  and  concave  from  side  to  side. 
It  supports  the  epiglottis.  Its  cranial  surface  presents  a  slight 
median  ridge  for  attachment  of  muscles.  By  its  base  it  is 
attached  to  the  midventral  part  of  the  cranial  border  of  the 
thyroid  cartilage  ( 1 ).     Its  position  varies  so  that  it  either  stands 
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erect  with  its  apex  directed  craniad  to  allow  the  passage  of  air  J 
to  the  lungs,  or,  as  in  the  act  of  swallowing,  it  is  turned  caudad  j 
over  the  aditus  iaryngis  so  as  to  allow  food  to  pass  over  it  and  i 
into  the  cesophagus. 

I  he  vocal  cords  are  two  fibrous  elastic  bands.     Each  is  ' 
attached  at  one  end  to  the  apex  of  the  arytenoid  cartilage,  and 
at  the  other  end  to  the  median  ridge  on  the  dorsal  surface  of  I 
the  thyroid.      Each  supports  a  projecting  fold  of  mucous  mem- 
brane, the  vibration  of  which  causes  the  voice. 

Muscles  of  the  Larynx. — :.  Muscles  moving  the  entire 
larynx. 

A.  Elevators.  M.  thyreohyoideus  (Fig.  96,  /,  page  229).  , 
— A  flat  band  on  the  lateral  side  of  the  larynx. 

Origin   on   the   lateral   part  of  the   caudal   border   of  the 
thyroid  cartilage. 

Insertion  on  the  medial  two-thirds  of  the  caudal  border  of 
the  caudal  cornu  of  the  hyoid. 

Action. — Raises  the  larynx. 

The  stylohyoid  (Fig.  65.  d,  page  109)  and  the  median  and  ' 
inferior  constrictors  (Fig.  96./ and  i)  of  the  pharynx,  already  ' 
described,  have  the  same  action. 

B.  Depressors. — The  sternothyroid   (Fig.  65,  g').  already 
described  (p.  141). 

2.   Muscles  which  move  the  parts  of  the  larynx  one  upon 
another. 

A.  Muscles  on  the  Outer  Surface  of  the  Larynx. 

M.    cricothyreoideus    (Fig.    96,    «). — A   broad    flat    band   1 
which  with  its  fellow  covers  the  ventral  surface  of  the  cricoid 
cartilage  and  the  cricothyroid  ligament.  1 

Origin. — The  lateral  half  of  the  ventral  surface  of  the  cricoid  ' 
cartilage.  The  muscles  diverge  so  as  to  leave  a  part  of  the  I 
cricothyroid  ligament  between  them. 

Insertion. — The  ventral  part  of  the  caudal  border  of  the 
thyroid  cartilage  laterad  of  the  median  ventral  notch. 

M.  cricoarytenoideus  posterior  (Fig.    105.  -*). — The  two 
muscles  cover  the  dorsal  surface  of  the  larynx. 

Origin. — From  the  dorsal  part  of  the  caudal  border  of  the 
cricoid  cartilage  (3)  and  from  its  median  dorsal  crest.     The 
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fibres  pass  craniolaterad,  converging.  The  lateral  fibres  are 
nearly  longitudinal  in  direction. 

Insertion. — The  dorsal  border  of  the  caudal  end  of  the 
arytenoid  cartilage  (4). 

Action. — Moves  the  arytenoid  on  its  oblique  articulation 
with  the  thyroid.  The  apex  of  the  arytenoid  is  thus  carried 
laterad,  and  the  vocal  cords  are  separated  so  as  to  widen  the 
glottis. 


Fic  los.^Musci.KS 


OF 


cutila^;  . 


0  Cahtilace. 
1.  epiglottis;  i.   ponion  of  the   thyroid  cartilage  (cut);    3.  crio  „   .    ., 

ar)rienoid  cartilage:  5,  tracheu.     a.  M.  arytenoideus  transversus;  h,  M.  cricoaryteDoi- 
<Jeus  posterior;  c,  M.  cricoarylenoideus  lateralis;  J,  M.  ihjreoarytenoideus. 

M.  artyenoideus  transversus  (Fig.  105,  a). — A  small 
unpaired  muscle  running  transversely  between  the  caudal  ends 
of  the  arjtenoid  cartilages,  just  beneath  the  mucous  membrane 
and  parallel  to  the  cranial  border  of  the  cricoid  cartilage. 

M.  glossoepiglotticus A  small  longitudinal  muscle,  lying 

by  the  side  of  its  fellow  in  the  frenulum  of  the  epiglottis. 

Origin. — The  median  fibrous  septum  of  the  tongue. 

Insertion. — The  dorsal  (cranial)  surface  of  the  epiglottic 
cartilage  in  the  median  line  near  its  attached  border. 

Action. — Draws  the  epiglottis  craniad. 

M.  hyoepiglotticus  is  a  small  bundle  of  parallel  fibres  lying 
in  the  frenulum  of  the  ejiiglottis  craniad  and  dorsad  of  the  body 
of  the  hyoid  bone. 

Origin. — The  lateral  end  of  the  cranial  surface  of  the  body 
of  the  hyoid.  The  two  muscles  pass  craniodorsad,  converging, 
and  unite  with  the  preceding. 

Insertion  with  the  preceding.  {The  lateral  portion  of  the 
muscle  may  continue  craniad  to  the  tongue  as  a  second  part  of 
the  hyoglossus.) 

Aeiion. — Like  the  preceding. 
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B.  Muscles  on  the  looer  Surface  of  the  Cartilages  of  the 
Larynx. 

M.  thyreoarytenoideus  (Fig.  105,  d). — The  tliyroaiytenoid 
is  a  triangular,  flat  muscle  of  considerable  size.  It  lies  within 
the  wing  of  the  thyroid  cartilage  (a),  and  its  fibres  are  nearly 
dorsoventral  in  direction. 

Origin. — The  median  longitudinal  crest  on  the  dorsal  sur- 
face of  the  thyroid  cartilage  (a). 

Insertion. — The  fibres  converge  to  the  insertion  into  the 
cranial  lip  of  the  laterocaudal  angle  of  the  arytenoid  carti- 
lage [*)■ 

Action. — Turns  the  arytenoid  on  its  oblique  articulation  so 
as  to  close  the  glottis. 

M.  cricoarytenoideus  lateralis  (Fig.  105,  c). — Triangular. 
a  little  smaller  than  the  preceding,  caudad  of  which  it  is 
situated,  so  that  it  also  is  covered  by  the  wing  of  the  thyroid. 

Origin. — The  lateral  part  of  the  cranial  border  of  the 
cricoid  cartilage  (3).     The  fibres  converge,  pa.ssing  dorsad. 

Imerlion. — The  caudal  lip  of  the  laterocaudal  angle  of  the 
arytenoid  cartilage  (i). 

Action. — Similar  to  the  preceding,  so  that  it  closes  tlie 
glottis, 

3.  The  Trachea  (Fig.  105.  6;  Fig.  106,  a\. — The  trachea 
-  is  that  part  of  the  air-passage  which  extends  from  the  larynx 
to  the  bronchi  (Fig.  106).  It  is  a  straight  tube  composed  of  a 
lining  mucosa  with  ciliated  epithelium,  and  a  connective-tissue 
covering  which  encloses  supporting  cartilages.  Each  tracheal 
cartilage  is  incomplete  dorsally  where  it  lies  against  the 
O-'sophagus,  the  gap  between  the  two  free  ends  of  each  ring 
being  filled  with  muscular  and  connective  tissue.  As  a  result 
of  this  the  diameter  of  the  trachea  is  not  fixed,  but  can  be 
increased  and  diminished,  The  first  ring  is  broader  than  the 
others.  Where  the  oesophagus  leaves  the  median  line,  the 
dorsal  surface  of  the  trachea  lies  against  the  longus  colli  mus- 
cles (Fig.  T2,  g").  Its  ventral  surface  is  against  the  sterno- 
hyoid (Fig.  65,  £)  and  sternothyroid  (Fig.  65,  g")  muscles. 
Its  lateral  surfaces  are  partly  covered  by  the  thyroid  gland 
(Fig.  g6,   6),  and  are  in  close  relation  with  the  carotid  artery 


■53  THE   yiSCERM.  ^^^^H 

(Fig.  119,  a.  page  284),  the  vagus  and  sympathetic  nerv^B 
(Fig.  156,/),  and  the  internal  jugular  vein  (_Fig.  119,  b).M 
In  the  thoracic  cavity  the  great  vessels  coining  from  thM 
heart  lie  against  the  ventral  surface  of  the  trachea  (Fig^;fl 
129,  a).  At  about  the  level  of  the  sixth  rib  the  tracheM 
divides  into  the  two  main  bronchi  (Fig.  106).  Each  bronchusfl 
is  supported  by  Incomplete  rings  of  cartilage  like  those  of  | 
the  trachea  and  has  otherwise  in  general  the  structure  of  the  1 
trachea.  In  the  lungs  the  bronchi  become  divided  into  manyJ 
branches  (Fig.  106),  in  the  manner  described  in  the  account!! 
of  the  lungs.  I 

4.   The   LuDgS.     Pulmones Immediately   after    divisioa  I 

of  the   trachea   the   two   bronchi  enter  the  lungs  (Fig.  106).  I 
These  are  two  large,  much-Iobed  organs,  which  fill  the  greater  J 
part  of  the  thoracic  cavity.     The  main  lobes  of  the  lungs  are  I 
completely  separated  from  each  other,  except  in  so  far  as  tliey  I 
are  connected  by  the  bronchi  and  connective  tissue;  the  main 
lobes  may  also  be  partly  subdivided  into  secondary  lobes  that 
are  not  thus  completely  separated.     Tiie  two  lungs  are  com- 
pletely separated  from  each  other,  except  at  the  radix,  where 
they  are  united  by  the  bronchi;  they  lie  in  the  right  and  left: 
halves   of  the   thoracic   cavity,   with    the   mediastinal   septum 
between  them.     The  bronchi  on  entering  the  lungs  divide  in 
the  following   manner.      Each  divides    at  first  into  two  main 
branches.     The  cranial  branch  on  the  right  side  is  known  as 
the  eparterial  bronchus  [6),  because  it  lies  craniad  of  the  pul- 
monary artery.      All  the  others  are  hyparterial;  i.e.,  they  lie 
caudad  of  the  pulmonary  artery.     The  right  cranial  bronchus 
does   not  further  subdivide  into  large  bronchi,   but  gives  off 
numerous  small  branches.     The  right  caudal  bronchus  divides'l 
into  three  main  branches.     There  are  thus  four  main  branches  J 
of  the  right  bronchus.      The  left  cranial  bronchus  divides  intA'4 
two  main  branches;  the  left  caudal  bronchus  continues  caudad'l 
as  a   main   trunk    giving    off  small    braiichlets.     Of  the   leftj 
bronchus   there  are   thus   but   three  main   subdivisions.     The'] 
main  subdivisions  of  the  bronchi  on  the  two  sides  correspond, « 
as  will  be  seen,  with  the  lobulation  of  the  lungs. 

The  right  lung  (Fig.  106,  \-i)  is  slightly  larger  than  thel 
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left  Ci'-3')-  I*  divides  into  three  smaller  proximal  lobes  (i-3), 
and  one  large  distal  one  (4).  The  most  cranial  one  of  the 
proximal  lobes  (1 }  is  sometimes  partly  subdivided.  The  third 
one  of  the  proximal  lobes  (3)  lies  mediad  of  the  others;  it  is 
partly  subdivided  and  one-half  projects  into  a  pocket  in  the 


¥ji:.  iq6 Ramifications  <ik  the  Bronchi,  with  Outlines  of  the  Lobbs 

»jK  THE  Lungs,  Vestral  View. 
1-4.  lolies  of  the  ri|;h[  lung;  I'-j',  lobes  of  the  left  lung,     a,  trachea;  i,  epar- 
terial  lirniiebus, 

mediastinum,  so  that  it  comes  to  lie  across  the  middle  line, 
extending  a  short  distance  onto  the  left  side.  This  lobe  is 
frequently  called  the  mediastinal  lobe  (3).  The  caudal  lobe 
( 4 )  of  the  right  lung  is  large  and  flat,  containing  about  half  the 
substance  of  the  lung. 

The  left  lung  is  divided  into  three  main  lobes  ( l'-3' ) ;  the 
two  cranial  ones  (i-a)  are,  however,  partly  united  at  the  base, 
so  that  they  may  be  considered  subdivisions  of  but  a  single 
lobe ;  thus  the  left  lung  has  but  two  distinctly  separated  lobes. 

Each  lung  is  attached  to  the  aorta,  vertebral  column,  and 
dia'phragm  by  a  fold  of  pleura,  the  pulmonary  ligament.     This 


^54 


THE    I'ISCEM. 


is  broadest  at  the  caudal  lobe  nf  each  lung.      Each  pulmonary 
ligament  is  double,  being  formed  of  two  sheets  of  the  ])leura. 

The  Thjrroid  Gland.  Glandula  thyreoidea  (Fig-  96,  b). — 
The  thyroid  gland  consists  of  two  lateral  lobes  (o)  and  a 
median  lobe  or  isthmus  (7).  Each  lateral  lobe  (6)  is  an 
elongated,   flattened,   lobulated  mass  with  round  ends.     It  is_ 
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about  two  centimeters  long  and  about  one-fourth  as  broad.  It 
lies  at  the  side  of  the  trachea  (11,  dorsad  of  the  lateral  margin 
of  the  sternohyoid  muscle.  Its  cranial  end  is  at  the  level  of 
the  caudal  border  of  the  cricoid  c.irtilage.  The  isthmus  (?) 
is  a  delicate  band  two  millimeters  wide  which  connects  the 
caudal  ends  of  the  two  lateral  lobes.  It  passes  ventrad  of  the 
tra(^hea  and  in  close  contact  with  it.  The  lliyroid  has  no  duct. 
The  Thymus  Gland.  Glandula  thymus  (Fig.  107,  (/}. — 
The  thymus  gland  is  best  developed  in  young  kittens;  in  the 
adult  cat  it  has  partly  or  almost  completely  degenerated.  It  is 
an  elongated,  flattened  organ,  of  a  pinkish-grny  color,  which  lies 
in  the  mediastinal  cavity,  between  the  two  lungs  and  against 
the  sternum.  It  extends  caudad  as  far  as  the  heart  (a),  over- 
lying the  pericardium  at  its  posterior  end.  At  its  cranial  end 
it  projects,  when  well  developed,  a  short  distance  (about  one 
centimeter)  outside  of  the  thoracic  cavity  into  the  neck  region. 
The  caudal  end  is  forked,  and  the  left  lobe  thus  formed  is 
usually  larger  than  the  right.  The  cranial  end  may  also  show 
indication  of  a  division  into  two  lobes,  but  this  is  frequently  not 
the  case. 
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IV.  THE  UROGENITAL  SYSTEM.  APPARATUS  UROGEKI- 
TALIS. 

r.  The  Excretory  Organs. 

Kidney.     Ren  (Figs.  io8  and  109). 

The  kidneys  of  the  cat  are  compact  (i.e.,  not  lobulated)  and 
have  the  usual  kidney  or  bean  form.  They  he  in  the  abdomi- 
nal cavity,  one  on  either  side  of  the  vertebral  column,  against 
the  dorsal  body  wall,  in  the  region  between  the  third  and  fifth 
lumbar  vertebrEe.  The  right  kidney  is  one  or  two  centimeters 
farther  craniad  than  the  left,  and  the  long  axes  of  the  two  con- 
verge craniad  a  little.  Each  is  covered  by  peritoneum  on 
its  ventral  surface  only  (i.e.,  it  is  retroperitoneal).  At  the 
border  of  the  kidney,  where  the  peritoneum  passes  from  it  to 
the  body  wall,  there  is  an  accumulation  of  fat,  which  is  most 
abundant  at  the  cranial  end  of  the  kidney.  Within  the  peri- 
toneal investment  the  kidney  is  enclosed  in  a  special  loose 
fibrous  covering,  the  capsule  or  tunica  fibrosa,  which  is  con- 
tinuous with  the  fibrous  coat  of  the  ureter  and  pelvis.  In  the 
middle  of  the  median  border  of  each  kidney  is  a  notch,  the 
hilus.     It  gives  exit  to  the  ureter  (Fig,  108.  c]  and  renal  vei 


Fig.  108. — a,  renal  artery;  A,  n 
Fig.  109. — a,  raedullary  portion 
ailery;  /,  tensl  vein;  f,  urcier. 


\  cortical  portion;  t,  papilla;  t/,  pelvi: 


(i),  and  entrance  to  the  renal  artery  (a).  On  the  ventral  sur- 
face of  the  kidney  within  the  capsule  arc  seen  grooves  radiating 
from  the  hilus.  They  contain  blood-vessels.  If  the  substance 
of  the  kidney  is  sliced  away  parallel  te  the  ventral  surface  for 
some  distance  (Fig.  1 09),  there  is  exposed  a  cavity,  the  sinus, 
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which  lies  near  the  medial  border  and  the  opening  of  which  is 
the  hiliis.  It  contains  the  pelvis  (t/)  (_the  expanded  beginning 
of  tlie  duct  of  the  kidney),  and  also  renal  vessels  {i-  and/)  with 
their  branches.  These  structures  are  enclosed  in  fat.  which  fill; 
the  remainder  of  the  sinus.  Upon  opening  the  pelvis  the 
kidney  substance  is  seen  to  project  into  it  in  the  form  of  a  cone, 
the  papilla  (c),  the  apex  of  which  is  directed  mediad.  On  the 
apex  of  the  papilla  are  the  numerous  openings  of  the  uriniferous. 
collecting-tubes,  some  of  them  opening  at  the  bottom  of 
apical  depression  of  the  papilla. 

In  a  section  made  parallel  to  the  ventral  surface  and  in  the 
median  plane,  the  substance  of  the  kidney  is  seen  to  consist  of 
a  peripheral  darker  and  more  granular  cortical  portion  (l-";j 
109,  6),  and  of  a  central,  lighter,  less  granular  medullary 
portion  {a).  Both  portions  are  marked  by  hnes  which  con- 
verge to  the  apex  of  the  papilla  (f). 

The  Ureter  (P'ig.  loS,  c;  Figs,  in  and  112,  d). — The 
duct  of  tiie  kidney  begins  as  the  pelvis  {Fig-  109,  1/),  a  coni- 
cal sac  the  base  of  which  encloses  the  base  of  the  papilla. 
From  the  ape.x  of  the  papilla  the  urine  passes  into  the  pelvis. 
The  outer  wall  of  the  pelvis  is  continuous  with  the  capsule  of 
the  kidney.  At  the  hilus  the  pelvis  narrows  to  form  the  iiret^ 
(Fig.  109,  £■).  The  ureter  passes  caudad  in  a  fold  of  peri- 
toneum which  contains  fat.  Near  its  caudal  end  it  passes 
dorsad  of  the  vas  deferens  (Fig.  11 1,  c),  turns  ventrocraniad, 
and  pierces  the  dorsal  wall  of  the  bladder  {Fig,  in,  a) 
obliquely  near  the  neck.  On  the  inside  of  the  bladder  the 
openings  of  the  ureters  appear  as  pores  about  five  millimeters 
apart,  and  each  is  surrounded  by  a  white,  ring-like  elevation 
of  the  surface. 

The  Bladder.  Vesica  urinaria. — The  bladder  (Fig., 
n  I .  a)  Is  pear-shaped.  It  lies  in  the  abdominal  cavity  between 
its  ventral  wall  and  the  rectum  and  a  short  distance  cranlad 
the  pubic  symphysis.  Caudad  it  is  continued  into  a  rathef.; 
long,  narrow  necfc  (/~)  which  passes  dorsad  o(  the  symphysis 
to  the  pelvic  cavity. 

The  bladder  is  covered  by  peritoneum  and  is  held  in  place 
by  its  neck  and  by  three  folds  of  the  peritoneum.     One  of  these 
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passes  from  its  ventral  wnll  to  the  linea  alba  and  is  the  suspen-   I 
aory  ligament.     Two  others  pass  one  from  each  side  of  the  ] 
bladder  to  the  dorsal  body  wall  at  the  sides  of  the  rectum. 
They  are  the  lateral  ligaments  of  the  bladder.     They  form  the  ] 
walls   of  a  partly  isolated   peritoneal    pocket  into   which   the 
rectum  passes ;  this  pocket  ojiens  craniad  into  the  peritoneal  J 
cavity.     The  wall  of  the  bladder  is  composed  of  an  internal 
epithelium,  a  layer  of  plain  muscle-fibre  bundles  which  cross 
one  another  in  various  directions,  and  the  external  peritoneal   i 
layer.  ' 

Sltrarenal  Bodies,  Glandul/E  suprarenai.es. — 
The  suprarenal  bodies  are  two  ovoid  bodies  about  a  centimeter 
in  the  longest  diameter,  lying  craniomediad  of  the  kidneys,  but 
usually  not  touching  them.  In  a  fresh  condition  they  are  of  a 
pinkish  or  yellow  color.  They  are  usually  imbedded  in  fat  and 
are  covered  by  peritoneum  on  their  ventral  surface.  They  have  \ 
no  duct  and  are  of  uncertain  function.  j 

3.  The  Genital  Organs.  I 

A,  The  Male  Genital  Organs.  Externa/  Gcm'tafX 
Organs. — The  external  genital  organs  are  the  scrotum  and  | 
penis. 

The  scrotal  sac  or  scrotum  is  a  pouch  of  integument  which 
lies  ventrad  of  the  anus  in  the  median  line  against  the  ischiatic 
symphysis.  It  is  marked  by  a  median  groove  which  indicates 
the  position  of  an  internal  septum  dividing  its  cavity  into  lateral 
halves,  within  each  of  which  is  one  of  the  testes. 

The  penis  {Fig.  1 1 1 ,  /;  Fig.  113,  e ;  see  also  page  262)  lies 
ventrad  of  the  scrota!  sac.  It  projects  caudad.  It  is  covered 
by  the  integument,  which  projects  at  its  end  as  a  free  fold,  the 
prepuce.  Within  the  prepuce  is  the  projecting  glans  penis 
(Fig.  T13,  7).  It  is  conical  and  bears  on  the  ventral  side  of  its 
free  end  the  opening  of  the  urethra,  the  common  urinogenital 
opening.  On  the  side  on  which  the  urethra  opens  the  glans  is 
connected  to  the  prepuce  by  a  fold  of  integument,  the  frenu- 
lum. The  surface  of  the  glans  is  covered  with  sharp,  recurved, 
horny  papilla:. 
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The  Scrotum  and  TcsU-s,  and  llie  Ducts  of  the  Testes.  — Th(S 
scrotum  contains  the  two  testes,  one  in  each  of  its  compart-3 
ments.  Each  testis  lies  in  a  diverticulum  of  the  abdominall 
cavity,  which  is  lined  by  an  extension  of  the  peritoneum.  I 
The  testis  has  the  same  relation  to  this  peritoneal  diverticulum  I 
that  the  intestine  has  to  the  abdominal  cavity ;  i.e. ,  it  does  not 
lie  within  the  cavity  of  the  diverticulum,  but  is  suspended  j 
apparently  within  it  by  means  of  a  fold  of  its  wail  which  acts  1 
as  a  mesentery.  The  peritoneal  diverticulum  is  called  the  J 
tunica  vaginalis  propria  and  consists  thus  of  a  parietal  layer  I 
and  a  visceral  layer.  1 

The  tunica  vaginalis  propria  consists  of  a  slender  proximal  I 
part  through  which  the  blood-vess»els  pass  to  the  testis  and  the  1 
vas  deferens  from  it.  and  of  an  expanded  distal  part  in  which   I 
lies  the  testis.     Only  the  distal  part  lies  within  the  scrotum.    J 
The  blood-vessels  and  vas  deferens  are  suspended  in  the  narrow  I 
part  of  the  tunica  vaginalis  propria  by  means  of  a  mesenterial  j 
fold  similar  to  that  which  suspends  the  testis,  and  continuous  1 
with  it.     This  fold  and  the  blood-vessels  and  vas  deferens  con-   ' 
tained  within  it  form  the  spermatic  cord  (Fig.  iii.  d)  which   ' 
passes  from  the  abdomen  to  the  scrotal  sac  in  the  narrow  part  1 
of  the  tunica  vaginalis  propria.      In  the  formation  of  the  human    ' 
tunica  vaginalis  the  various  layers  of  the  body  wall  are  carried    ' 
out  by  it  and  form  the  tunics,  or  coats  of  the  testis.     The  one 
of  these   coats   next   the    tunica   vaginalis    propria    (which   is 
reckoned  as  one  of  the  coats)  is  the  tunica  vaginalis  communis 
(or  fascia  propria)  and  is  formed  by  the  transversalis  fascia. 
Outside   of  the  tunica  vaginalis  communis    is   the   cremaster  J 
muscle,  an   incomplete   layer   forme'd  from   the   fibres   of  the  1 
internal  oblique  muscle.      Next  is  the  cremasteric  (or  inter- 
columnar)  fascia  from  the  aponeurasis  of  the  external  oblique    i 
muscle,    and   outside   of  this   is   the  integument  (orming  the 
scrotum.     In  this  integument  there  is  a  layer  of  smooth  muscle    i 
which  is  sometimes  described  as  the  tunica  dartos.    In  the  cat   ] 
the  tunica  dartos  and  the  cremaster  muscle  are  wanting.     The 
cremaster  is  replaced  by  the  elevator  scroti  muscle.     The  coats    j 
of  the  testis  are  thus  five,  as  follows;  1 

I .   The  scrotum  (the  integument).  J 
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2.  Cremasteric  fascia  {subcutaneous  fascia). 

3.  The  levator  scroti  muscle  (subcutaneous  muscle-layer) 

(I'lg.  "3,y). 

4.  Tunica  vaginalis  communis  (transvcrsalis  fascia). 

5.  Tunica  vaginalis  propria  (ijcritoncum). 

The  tunica  vaginalis  communis  Is  inseparably  united  with 
the  parietal  layer  of  tht  tunica  vaginalis  propria.  Where  the 
spermatic  cord  passes  from  the  abdominal  wall  to  the  scrotum 
it  is  covered  by  integument  and  cremasteric  fascia  on  its  ventral 
surface  only,  but  is  entirely  surrounded  by  the  tunica  vaginalis 
propria  and  tunica  vaginalis  communis.  The  canal  by  which 
the  spermatic  cord  passes  through  the  body  wall  is  known  23 
the  inguinal  canal.  The  end  by  which  it  opens  into  the 
abdominal  cavity  is  the  internal  inguinal  ring,  and  the  oppo- 
site end  is  called  the  external  inguinal  ring. 

The  internal  inguinal  ring  is  merely  the  point  of  connec- 
tion between  the  proximal  tubular  portion  of  the  tunica 
vaginalis  propria  and  the  abdominal  cavity.  It  is  circular,  and 
is  situated  close  against  the  lateral  side  of  the  lateral  ligament 
of  the  bladder  at  its  middle. 

The  external  inguinal  ring  is  an  oval  opening  in  the  apo- 
neurosis of  insertion  of  the  external  oblique  muscle.  The  apo- 
neurosis of  this  muscle  ends  caudally  in  a  free  border  along  the 
cranial  edge  of  the  pubis,  from  the  ilium  to  the  pubic  tubercle. 
The  external  ring  is  just  craniad  of  the  end  of  this  aponeurosis. 

The  inguinal  canal  between  these  rings  lies  along  the 
lateral  border  of  the  rectus  muscle.  It  is  one  to  one  and  a 
half  centimeters  long.  Its  medial  wall  rests  on  the  rectus 
muscle;  its  dorsal  wall  on  the  fat  contained  within  the  lateral 
ligament  of  the  bladder.  The  lateral  and  ventral  walls  lie  on 
the  transvcrsus  muscle  proximally,  on  the  internal  oblique  near 
the  distal  end.  The  wall  itself  is  composed  of  tunica  vaginalis 
propria  and  communis-  As  it  passes  within  the  caudal  border 
of  the  internal  oblique  muscle  it  receives  some  aponeurotic 
fibres  from  it.  A  thin  aponeurosis  is  also  continued  from  the 
border  of  the  external  ring  onto  the  tunica  vaginalis  propria. 

The  testes  {Fig.  no)  are  the  organs  which  produce  the 
spermatozoa.     They  lie  one  in  each  compartment  of  the  scrotal 
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sac,   enveloped  in  the   membranes   or  tunics   described  wha 
treating  of  the  scrotum.      Each  is  attached  to  the  dorsal  wall 
of  its  peritoneal  pouch  by  a  mesenteric  fold.     The  testis  v. 
rounded  by  the  visceral  layer  of  the  tunica  vaginalis  propria^ 
and  within  this,  by  a  dense  fibrous  covering,  the  taaica  albii-4 
ginea,  which  sends  septa  into  its  interior.     Within  the  fibrom 
covering  it  is  made  up  of  numerous  coils  of  seminiferous  tubule: 
which  are  readily  seen  by  the  naked  eye. 

The  epididymis  (Fig.    i  lo,    e)    is   the  beginning   of  theJ 
efferent  duct  of  the  testis.     It  appears  as  a  flat  band  with  a  broad  1 
rounded  end  which  lies  on  the  medial  surface  of  I 
the   testis  at  its  cranial  end   {li).       From   this  1 
point  it  passes  about  the  cranial  end  of  the  testis  I 
from  its  medial  to  its  lateral  surface,   forming  1 
thus  a  semicircle  with  the  convexity  ventrad. 
Thence  it  passes  as  a  narrower  band  (c)  along"  I 
the  dorsal  side  of  the  testis,  latcrad  of  the  sus- 
pending  mesentery,  to  the  caudal   end  of  the  ] 
testis  (d).      At  the  caudal  end  of  the  testis  it  J 
is  enlarged,  passes  from  its  lateral  to  its  medial. I 
surface,  and  turns  at  the  same  time  craniad  to*! 
become  continuous  with  the  vas  deferens  {e). 
The  enlarged  cranial  end  is  the  caput  epi- 
FiG   I  lo,— Testis   di^y^lis  (''')  '<  ^^'^'^  enlarged  caudal  end  the  Cauda 
a,  testis;  *,  capui  epididymis    {(/).      The    whole    epididymis   is 
efudidyiins;  t.  epi-  g^cased  in  a  tough  fibrous  covering  similar  to 
didjmiB;    d,   Cauda  ^  '• 

epididymis;   e,  vas  that  of  thc  testis.     The  fibfous  covering  (albu- 
^afe  ^.■^'    '*'"'  P°^a)  of  the  testis  and  that  of  the  epididymis 
are  connected  by  fibrous  tissue.     Within   the 
fibrous  covering  the  head  of  the  epididymis  is  made  up  of  tubules  M 
which  pass  from  the  testis  into  its  end:  these  are  the  vaBa.-! 
efferentia  testis.     Thc  vasa  efferentia  unite  within  the  caput.'] 
into  a  single  vessel  which  passes  in  a  very  tortuous  course  to  f 
the  Cauda.      Its  numerous  windings  form  the  cauda,  from  the.] 
end  of  which  it  passes  craniad  as  the  vas  deferens  (c). 

The  vas  deferens  (Fig.  no,  c;  Fig.  in,  r)  is  a  slender] 
tube  much  convoluted  at  its  beginning.  It  passes  from  the| 
Cauda  epididymis  {d)  along  the  mesenterial  fold  of  the  testis'! 
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on  its  medial  side,  to  the  spermatic  cord  (Fig.  in,  d).  It 
leaves  the  spermatic  cord  at  the  internal  inguinal  ring  and, 
curving  over  the  ureter  (Fig.  ill,  b),  bends  craniad  and 
approaches  the  vas  deferens  of  the  opposite  side  dorsad  of  the 
neck  of  the  bladder  (Fig.  ill,/^).  The -two  vasa  deferentia 
pass  caudad  together  as  far  as  the  cranial  border  of  the  pubis. 
There  they  enter  the  prostate  gland  (g),  pierce  the  dor.sal  wall 
of  the  neck  of  the  bladder,  and  open  close  together  on  the  inner 
surface.  The  two  openings  are  separated  by  a  slight  elevation, 
the  rem  montaDum. 

Till-  Urethra  (Fig.  ill,  IC). — The  urethra  is  the  common 
urinogenital  duct  which  is  formed  by  the  union  of  the  neck  of 
the  bladder  (_/")  and  the  vasa  deferentia  (c)  dorsad  of  the  cranial 
border  of  the  pubis.  It  extends  thence  to  the  end  of  the  penis, 
It  is  divided  into  three  portions. 

1.  The  prostate  portion  is  the  commencement  of  the 
urethra;  it  is  surrounded  by  the  prostate  gland  {g). 

2.  The  membranous  portion  [li)  extends  from  the  prostate 
portion  to  a  point  between  the  crura  of  the  penis.  This  por- 
tion is  surrounded  by  the  thick  compressor  urethra  muscle,  so 
that  its  wall  appears  much  thicker  than  it  really  is, 

3.  The  spongy  portion  (pars  cavernosa)  extends  along  the 
ventral  side  of  the  penis  to  its  end  in  the  groove  between  the 
corpora  cavernosa  penis.  At  its  beginning  is  an  enlargement 
formed  by  the  bulbocavernosus  muscle.  This  is  known  as  the 
biilbus  urethrEB.  The  walls  of  the  spongy  portion  arc  thick 
and  vascular  and  form  the  corpus  cavernosum  urethra  or 
corpus  spongiosum.  At  it^  end  the  corpus  cavernosum  urethras 
is  greatly  enlarged  and  forms  the  glans  penis  (w). 

Glands  of  the  Urethra.  —  i.  The  prostate  (Fig.  iii,^)isa 
bilobed  gland  lying  on  the  dorsal  wall  of  the  urethra  and  sur- 
rounding the  ends  of  the  vasa  deferentia  {c).  It  opens  into  the 
urethra  at  its  beginning  by  numerous  small  ducts  visible  to  the 
naked  eye  on  the  inner  surface  of  the  urethra. 

2.  The  bulbourethral  or  Cowper's  glands  (Fig.  1 11.  i). — 
There  are  two  bulbourethral  or  Cowper's  glands,  one  on  either 
side  of  the  bulbus  of  the  urethra  between  the  ischiocavernosus 
and  bulbocavernosus  muscles.     Each  lias  a  covering  of  muscU.- 
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fibres  derived  from  the  neighboring  bulbocavernosus  (FigvJ 
113,  / ).  Each  is  said  to  open  by  a  single  duct  into  the  urethr&l 
at  the  root  of  the  penis. 

77(1-  penis  {Fig.  in,  /;  Fig.   113,  e)  is  a  cylindrical  organl 
with  the  apex  directed  backward.     It  i-s  covered  by  integument  J 


I,  biubou 


Fig.   111.-  Male  Genital  Okcans. 
a,  blndder;  ^1  A',  □reters;  c,  vasn  deferenlia;  d,  speno^iccoi 
and  vein;  /,  neck  of  bladder;  g,  proslale  glund;   k,  uielhre;  i,  biubourelbnil  (a^jl 

Cowpcr'i)  glandiy,  corpus  cavernosum  penis,  cul  from  ischium;  i,  ischiocivem 

muscle  (cut);  /,  penis;  m,  glans  penis;  n,  testis. 

which  projects  at  its  free  end  in  the  form  of  a  fold,  the  prepuoi 
(Fig.  113),  which  ensheaths  the  glans  {Fig.  113.  7)  of  thd 
penis.  Beneath  the  integument  is  a  layer  of  strong  fibroia 
subcutaneous  fascia  continuous  with  that  of  the  surroundinj 
parts.  On  the  dorsum  of  the  ]ienis  a  thin  band  of  fibrous  tissue^ 
tlie  ligamentum  suspensorium  penis,  is  continued  from  thftf 
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miildlc  line  beneath  the  pelvic  symphysis.  This  band  divides 
distally,  and  its  halves  ensheath  the  glans  and  thus  form  a  sup- 
port of  the  penis. 

The  penis  is  formed  by  three  bodies,  the  two  corpora 
cavernosa  penis  and  the  single  corpus  cavernosum  urethrse 
(corpus  spongiosum). 

The  corpora  cavernosa  penis  (Fig-  iit._/').  Kach  is  a 
cylindrical  sheath  of  dense  fibrous  tissue  within  which  are 
trabeculiE  separating  blood -sinuses.  Each  corpus  cavernosum 
is  attaclied  by  the  one  pointed  end  to  the  caudal  border  of  the 
ramus  of  the  ischium  near  the  symphysis.  From  their  attach- 
ments the  corpora  cavernosa  approach  one  another,  forming 
the  crura  of  the  penis.  They  become  closely  united  by  their 
medial  surfaces  and  pass  thus  to  the  free  end  of  the  penis  where 
their  somewhat  pointed  dist[Ll  ends  are  imbedded  in  the 
glans  [m).  A  groove  is  left  between  the  corpora  cavernosa  on 
the  dorsum  of  the  penis,  and  there  is  a  .second  groove  on  the 
ventral  side.      In  the  latter  groove  lies  the  urethra. 

The  corpus  cavernosum  urethra  is  the  spongy  portion  of 
the  urethra  which  lies  in  the  groove  on  the  ventral  surface  of 
the  penis,  between  the  corpora  cavernosa  penis.  It  becomes 
greatly  enlarged  at  the  distal  end  of  the  penis,  forming  the 
glans  (/»).  A  small  bone  (os  penis)  is  imbedded  in  the  dista] 
end  of  the  penis. 

B,  Fkmale  Genital  Organs  (Fig.  112). — The  urinal 
organs  of  the  female  are  like  those  of  the  male.  The  neck  [k) 
of  the  bladder  is,  however,  much  longer,  extending  almost  to 
the  border  of  the  ischiatic  ramus.  The  urethra  is  consequently 
short. 

The  genital  organs  consist  of  the  ovaries  (c)  (the  organs 
which  produce  the  eggs),  the  oviducts  or  uterine  tubes  (c) 
(Fallopian  tubes),  which  receive  the  eggs  from  the  ovaries;  a 
bifid  uterus  (/and  ;'}  in  which  the  ova  undergo  their  develop- 
ment, and  a  vagina  (»i)  which  leads  from  the  uterus  to  its 
junction  with  the  neck  of  the  bladder. 

The  neck  of  the  bladder  (/■)  unites  with  the  vagina  to  form 
the  urogenital  sinus  {«)  which  is  very  short,  leads  to  the 
external    opening,   and    is    comparable  to   the   male    urethra. 
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Ventrad  of  the  external  orifice  of  the  urogenital  sinus  is  the 
clitoris,  a  rudimentary  structure  homologous  with  the  penis  of 
the  male. 

The  Ovaries  {c). — The  ovaries  lie  in  the  abdominal  cavity 
in  the  same  longitudinal  line  with  the  kidneys  and  a  short  dis- 
tance caudad  of  them.  Each  is  an  ovoid  body  about  one  centi- 
meter long  and  one-third  to  one-half  as  broad.  On  its  surface 
are  numerous  whitish  projecting  vesicles,  the  larger  of  which 
show  clear  centres.  They  are  the  Graafian  follicles  (best  seen 
in  section),  which  contain  the  eggs.  There  may  be  present  . 
one  or  more  elevations  of  the  size  of  the  largest  Graafian  folli- 
cles, but  of  a  bright  red  or  brown  color.  They  are  the  corpora 
lutea  (sing,  corpus  luteum), — Graafian  follicles  from  which  the 
eggs  have  been  discharged. 

The  ovary  is  held  in  position  by  the  broad  ligament  of  the 
uterus,  a  fold  of  the  peritoneum,  which  passes  here  from  the 
uterine  tube  to  the  adjacent  body  wall.  The  ovary  lies  in  a 
sort  of  a  pocket  formed  by  the  broad  ligament.  In  the  natural 
position  the  pocket  opens  ventrolaterad.  The  ovary  is  further 
held  in  position  by  the  ligament  of  the  ovary  (ligamentum 
ovarii),  a  short  thick  cord  which  passes  from  the  ventral  face 
of  the  ovary  at  its  uterine  end  to  the  adjacent  ventral  surface 
of  the  uterus. 

The  Uterine  Tubes  {e). — The  uterine  (or  Fallopian)  tubes 
or  oviducts  are  the  tubes  which  convey  the  ova  from  the  ovary 
{e)  to  the  uterus  (/).  tlach  begins  with  an  expanded  trumpet- 
shaped  opening,  the  ostium  tubae  abdominale  (d).  Its  walls 
are  thin,  and  the  mucosa  of  its  inner  surface  is  thrown  up  into 
undulating,  radiating  ridges. 

The  ostium  {d)  lies  on  the  lateral  side  of  the  ovary  {c)  at 
its  cranial  end,  and  the  trumpet  partly  clasps  the  ovary.  From 
the  ostium  the  tube  (e)  turns  craniad,  then  mcdiad,  and  then 
caudad,  so  as  to  describe  a  curve  about  the  cranial  end  of  the 
ovary.  It  then  extends  caudad  on  the  mediodorsal  aspect  of 
the  ovary  to  its  junction  with  the  uterine  cornu  (/).  '  It  is 
sinuous  throughout  its  course,  and  the  first  two-thirds  (the 
yestibulum)  is  of  considerably  greater  diameter  than  the  last 
^^        third.      Throughout  the  last  two-thirds  of  its  course  it  lies  in 
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Fig.  112 — Female  Urogenital  Ukuans.  Obliqi*ei.y  Ventral  View. 

a,  kidney;  b,  urclcr;  e,  ovorj';  d,  osimm  lubre  abdominnic;  ■■,  ulerine  (Fallopinn) 
tube;  /,  cornua  of  the  ulenis;  g,  cranial  edge  of  broad  ligament;  k,  rauod  ligament 
ni  Ihe  uterus;  i,  body  nf  the  Dtenu;^,  bladder;  it',  neck  of  tbe  bladder;  /.  position 
of  cervix  uleri;  m,  vagina;  n.  urogenital  sinus  or  vestibule,  with  M.  urethralis;  0, 
corpus  cavehuWn  cliloridis.  with  M.  ischiocavemosus  (cut);  /,  fibres  of  M.  con- 
strictor vestibuH.  I,  aorta;  2,  internal  spermatic  anenes;  3,  uterine  arteries;  4 
exlemBl  iliac  arteries;  5,  hypogastric  arteries;  6,  umbilical  artery;  7.  Inferior  liemor- 
rhoidal  artery;  8,  braodiei  of  N.  pudendus. 
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the  free  border  of  the  broad  ligament.  Its  mucosa  is  throwtfl 
into  irregular  folds,  mostly  longitudinal,  and  is  lined  by  ciliate<M 
epithelium.  From  the  foregoing  description  it  is  seen  that  theS 
ova  must  pass  through  the  body  cavity  in  order  to  reach  thef 
ostium  tuba:.  1 

T/ic  Cterus  (_/".  t). — The  uterus  consists  of  a  median  por-  1 
tion  or  body  (/')  which  is  unpaired,  and  of  two  homs  or  corau  i 
(/)  which  extend  from  the  body  to  the  uterine  tubes.     The 
body  (/')  of  the  uterus  is  a   tube  about  four  centimeters  long 
which  lies  in  the  abdominal  cavity,  vcntrad  of  the  rectum  and 
between  it  and  the  biadder.     Jts  caudal  end  is  at  the  level  of 
the  cranial  border  of  tlie  pubis.     The  cranial  end  of  its  cavity  ■ 
is  divided  by  a  median  dorsoventral  partition  into  lateral  halves,   I 
while  the  cavity  of  its  caudal  portion  is  unpaired.     The  mucosa 
is  thrown  up  into  large  longitudinal  folds.      At  its  caudal  end 
the  uterus  projects  into  the  vagina  (;«),  so  that  when  the  vagina 
is  opened  the  end  of  the  uterus  is  seen  projecting  into  it  : 
prominent  papilla.     The  portion  of  the  uterus  thus  enclosed  by  1 
the  vagina  is  the  cervix  uteri  or  neck  of  the  uterus.      Its  free  J 
end  is  directed  ventrocaudad.  and  a  prominent  ridge  is  continued  1 
from   its  caudodorsal  side  along    the  mid-dorsal  wall   of  the  J 
vagina.      The  uterine    cavity  communicates  with  the  vaginaln 
cavity  by  a  V-shaped  opening,  the  OS  Uteri,  which  looks  ven-  I 
trocaudad  and  has  its  apex  directed  cranioventrad.     Each  horn  1 
(/ 1  of  the  uterus  passes  craniolaterad  in  a  nearly  straight  course  J 
Irom  the  body  (/)  to  the  uterine  tube  {/).     It  narrows  r^idlyj 
and  becomes  continuous  with  the  tube.     The  mucosa  is  thrown  J 
into  longitudinal  folds. 

Ligamcnls  of  the  Uterus. — The  Broad  Ligament. — The  \ 
uterus  is  held  in  place  principally  by  the  broad  ligaments.  \ 
These  are  two  folds  of  the  peritoneum,  each  cf  which  is  attached  j 
to  the  whole  length  of  one  of  the  cornua  and  the  adjacent  part  J 
of  the  uterine  tube  and  to  the  corresponding  lateral  surface  of  1 
the  body  of  the  uterus.  Each  ligament  ends  craniad  in  a  con- 
cave free  border.  Its  attached  border  forms  a  curved  line! 
which  begins  laterad  of  the  kidney  and  extends  thence  to  thcj 
lateral  ligament  of  the  bladder.  From  the  lateral  ligament  c 
the  bladder  the  broad  ligament  extends  caudad  into  the  rectft-'j 
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vesical  pouch  of  the  peritoneum,  which  lies  between  the  rectum  I 
and  the  bladder.     It  holds  t!ie  body  of  the  uterus  to  the  lateral  ' 
wall  of  this  pouch,  and  together  with  the  opposite  ligament 
and  the  body  of  the  uteru.'i  forms  thus  a  transverse  partition, 
which  divides  the  rectovesical  pouch  into  dorsal  and  ventral 
portions. 

.  The  round  ligament  (//)  is  a  fibrous  band  which  extend*.  J 
from  a  point  of  the  body  wall,  which  corresponds  exactly  to 
the  interna!  inguinal  ring  of  the  male,  to  the  cornu  of  the 
uterus  about  two  centimeters  from  the  cranial  end.  It  is 
attached  to  the  broad  ligament  by  an  intervening  fold  of 
peritoneum. 

T/ii-  \'agina  («f). — The  vagina  extends  from  the  os  uteri  ] 
(at  /)  dorsad  of  the  symphysis  of  the  pelvis  to  a  point  a  short 
distance  craniad  of  the  caudal  border  of  the  ischiatic  symphysis. 
At  this  point  it  joins  the  neck  of  the  bladder  (k)  to  form  the 
restibulum  or  urogenital  sinus  (»),  which  is  homologous  with 
the  urethra  of  tlie  male. 

i  'rogatiial  Sinus  (n). — The  urogenital  sinus  extends  from  1 
the  caudal  end  of  the  vagina  (w)  to  the  external  opening, 
which  is  situated  ventrad  of  the  anal  opening.  It  is  about  a 
centimeter  long  and  nearly  as  wide,  and  is  marked  off  from 
the  vagina  by  a  circular  fold  of  mucosa,  while  its  inner  surface 
presents  longitudinal  folds.  On  its  ventral  wall  at  its  cranial 
end  is  the  opening  of  the  neck  of  the  bladder,  which  is 
encj^ed  by  a  ring-like  elevation  of  the  mucosa,  most  prominent 
at  "  sides.  The  external  entrance  to  the  urogenital  sinuS  I 
forms  the  vulva.  ' 

T//f  Clitoris.— The  clitoris  is  a  minute  organ  homologous 
with  the  penis  and  lying  on  the  ventral  floor  of  the  urogenital 
sinus.  Its  distal  end  lies  at  the  entrance  of  the  urogenital 
sinus  on  its  ventral  border.  In  adult  specimens  the  prepuce 
of  the  clitoris  appears  as  a  slight  elevation  of  the  integument 
surrounding  a  central  vascular  structure  which  appears  red  in 
the  fresh  organ.  From  the  clitoris  there  are  two  small  cor- 
pora cavernosa  clitoridis  {o)  passing  craniad  and  then  diverging 
to  be  attached  to  the  ischiatic  rami.     The  ischiatic  portion  of 
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each  is  covered  by  a  muscle  ^ischiocavernosus).     The  clitorial 
is  said  to  contain  a  bone.  I 

Mammary   Glands. — The    mammary    giands   secrete    tlie  \ 
milk,  and  He  on  the  ventral  surface  of  the  body  beneath  the  1 
integument.     The  separate  glands   arc  closely  gathered  into  j 
two  chief  masses,  one  on  each  side  the  ventral  middle  line.  J 
Each  of  these  extends  from  about  the  region  of  the  fourth  rib  I 
to   the   caudal   end   of  the   abdomen,   ending  over  the   pubic  I 
symphysis.     On  each  side  the  glands  are  gathered  into  five  * 
groups,  each  of  which  is  furnished  with  a  nipple.     The  nipple    ' 
is  a  projection  of  the  integument,  having  near  its  distal  end    ' 
numerous  fine  openings  for  the  ducts  of  the  glands.     The  first 
two  nipples  are  on  the  thorax,  the  other  three  on  the  abdomen, 
the  most  caudal  ones  being  about  two  or  three  centimeters  in 
front  of  the  cranial  edge  of  the  pubis. 

Rudimentary  mammary  giands  and  nipples  are  present  in 
the  male. 

Muscles  of  the  Urogenital  Organs.  Rectum,  and  ' 
Anus  (Figs.  113  and  114). — The  muscles  connected  with  the 
caudal  openings  of  the  alimentary  canal  and  of  the  urogenital  I 
organs  are  closely  interrelated,  a  single  muscle  sometimes  \ 
acting  on  parts  of  botli  systems.  For  this  reason  all  these  J 
muscles  are  described  together.  I 

The  region  lying  between  the  anus  and  the  external  open- 
ing of  the  urogenital  organs  is  known  as  the  perineum.  The 
perineum  is  formed  chiefly  by  muscles  and  fascia, 

a.    Muscles  common  to  the  Male  aud  Female. — M.  Spl^pter 
ani  externus  (Fig.  113,  /;  Fig.   114,  «).— This  muscle  is  con- 
founded with  the  levator  scroti  (Fig.    n3._/'}  or  the  levator 
vulvie  (Fig.  114.  b').     The  two  take  origin  in  common  from  the    ] 
integument  on  the  dorsum  of  the  root  of  the  tail  dorsad  of  the 
fifth  caudal  vertebra.     There  the  fibres  from  the  opposite  sides 
are  intermingled.     The  common  muscle  passes  ventrad  about    1 
the  tail  as  a  flat  band  close  to  the  integument.      Dorsad  of  the   \ 
anus  the  inner  fibres  of  the  muscles  of  the  opposite  sides  are   | 
united.     They  then  separate  and  surround  the  anus  as  a  band   | 
five  millimeters  wide  situated  beneath  the  integument.     Ven-    | 
trad  of  the  anus  the  fibres  are  again  intermingled.     Some  fibres    j 
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on  each  side  then  continue  to  the  scrotum  as  the  levator  scroti 
(Fig.  1 13,  _;■)  or  to  the  vulva  as  the  levator  vulva;  (Fig.  114,*). 
Fibres  also  pass  onto  the  anal  pouch  and  unite  with  the  sphinc- 
ter ani  internus.  forming  the  constrictors  of  the  anal  pouch 
(Strauss-  Durckheim  J . 

M.  sphincter  ani  internus  (Fig.  113.  h\  Fig,  114,  c). — 
The  sphincter  ani  internus  is  a  broad  and  thick  band  of  striated 
muscle-fibres  which  surrounds  the  rectum  at  the  anus.  Dorsad 
the  band  is  about  two  centimeters  broad,  while  ventrad  it  is 
less  than  one.  In  the  ventral  median  line  some  of  the  fibres 
pass  craniad  to  help  in  forming  the  bulbocavernosus  muscle. 
The  muscle  surrounds  the  anal  sac. 

(The  muscle  here  described  under  this  name  is  that  described 
under  the  same  name  in  the  cat  by  Strauss- Durckheim  and 
Mivart;  it  corresponds,  however,  to  a  part  of  the  sphincter  ani 
extcmus  of  the  dog,  as  described  by  Ellenberger  and  Baum.) 

M.  levator  ani  (or  pubiocaudalis)  (Fig.  162,  11), — This 
muscle  lies  in  the  pelvic  cavity.  Each  muscle  forms  a  nearly 
vertical  sheet,  and  between  the  two  are  the  rectum  and  the 
urethra. 

Origin  from  the  symphysis  of  the  pelvis. 

Insertion  into  the  midventral  line  of  the  centra  of  the  third, 
fourth,  and  fifth  caudal  vertebrae,  close  to  the  muscle  of  the 
opposite  side.  This  muscle  is  frequently  continuous  with  the 
iliocaudalis  (Fig.  162,  ii'). 

Action. — Bends  the  tail  and  compresses  the  rectum. 

ft  ischiocavemosus  (Fig.  113,  m;  Fig.  ih,*-}. — A  small, 
flat,  spindle-shaped  muscle  which  lies  upon  the  crus  of  the  penis 
or  clitoris.     Each  has 

Origin  from  the  caudal  border  of  the  ramus  of  the  ischium, 
about  one  centimeter  from  the  median  line. 

Insertion,  in  the  male,  into  the  whole  outer  surface  of  the 
crus  penis,  or  bulb  of  the  corpus  cavernosum  penis.  In  the 
female  the  muscle  is  smaller  than  in  the  male,  and  the  insertion 
is  into  the  ventral  surface  of  the  urogenital  sinus,  at  the  base 
of  the  clitoris.    ■ 

M.  transversus  perinei  (Fig.  1 14,  /'). — A  small  bundle  of 
fibres  which  arises  from  the  media!  surface  of  the  ischium.  Just 


■  70 


THE   VISCERA. 


dorsad  of  the  origin  of  the  ischiocavernosus,  and  passes  mediav 
to  join  the  sphincter  ani  internus  {c). 

M.  caudoanalis  (S.-D.)   (Fig.    113,  /;    Fig.    114,  g). — A  ' 
slender,  flat  bundle  of  fibres  having  origin  on  the  middle  line  of 
the  ventral  surface  of  the  second  and  third  caudal  vertebrae. 
It  passes  caudoventrad,  lying  between  the  levator  ani  and  thc^ 

J- 
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Male  (Slightly  Schematic). 
One  side  of  (he  peWs  has  been  rcmored.  a,  a',  M.  enleosor  canda  iMeralis;  *, 
M.  abductor  caudx  externus;  €,  e',  M.  flexor  caudx  Inngus;  d,  M.  (lexrajAvudae 
brevis;  i,  M.  candorcctiilis ;  /,  M.  caudoanalis;  g,  M.  caudocavcmouis^V.  M. 
iphindEr  ani  inlemus;  j,  M.  sphincter  ani  exlemns;^,  M.  levator  scroti;  *,  M.  recto- 
CBvemosus;  /,  M.  bulbocavernosus;  it,  M.  iscliiocaveracsus  (cull;  n,  M.  cnmpreuot 
urelhnE  mcmbrflnacea;.  I,  tail:  2,  rectum;  3,  bulbourethral  qr  Cowpcr's  gland;  *, 
prostate  gland;  5,  ^ytnphysis  pubis;  6,  penis;  7,  glans  penis;  8,  testis;  9,  spennalic    ^ 

caudorectal  (Fig.  113,  e\  Fig.  114,  j),  and  unites  with  the  I 
ventral  portion  of  the  sphincter  ani  internus  {Fig.  113,  Jt). 

Aclion.^-Drzvis  the  anus  craniodorsad. 

M.  caudorectalis  (Fig.  113.  c;  Fig.  114,7"). 

Origin  from  the  ventral  surface  of  the  sixth  and  seventh  \ 
caudal  vertebra;.  A  small,  at  first  unpaired  band  two  or  three  1 
millimeters  wide  is  formed,  which  passes  era nioven trad,  soon* 
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dividing  into  two  lateral  halves.  These  spread  out  over  the 
sides  of  the  rectum,  forming  a  broad  sheet  of  fibres  which  pass 
into  the  walls  of  the  rectum,  among  the  transverse  fibres  of  the 
latter.  This  muscle  is  covered  by  the  caudoanalis  (Fig. 
''3>/)'  caudocavernosus  {g)  (or  caudovaginalis,  Fig.  114,  A), 
iliocaudalis,  and  levator  ani. 

b.  Miisc/es  Pcadiar  to  the  Male  (Fig.  113). — M.  levator 
scroti  (_;'). — This  is  a  band  of  fibres  which  passes  veiitrad  in  the 
median  line  from  the  sphincter  ani  extcrnus  (/')  onto  the 
scrotum.  Here  it  spreads  out  beneath  the  skin,  forming 
especially  a  well-marked  bundle  in  the  median  furrow  between 
the  two  testes, 

M.  rectocavernosus,  or  retractor  penis  {k). — A  small 
bundle  of  fibres  which  arises  in  two  parts  from  the  ventral  sur- 
face of  the  sphincter  ani  internus  (li).  The  two  parts  unite  into 
a  single  bundle  which  passes  caudad  on  the  middle  line  of  tlie 
ventral  surface  of  the  penis ;  it  is  inserted  into  the  corpus  caver- 
nosiim  just  proximad  of  the  glans.  The  muscle  is  covered 
only  by  integument,  and  overlies  the  ischiocavernosus  (;«). 

M.  caudocavernosus  (S.-D.)  {g). — A  slender  bundle  just 
craniad  of  the  caudoanalis  (/"). 

Origin  on  the  median  ventral  line  of  the  first  two  caudal 
vertebrae.  The  muscle  passes  caudoventrad,  lying  between  the 
levator  ani  and  the  caudorectal  {c).  It  divides  into  two  bands, 
one  of  which  Is  inserted  into  the  base  of  the  corpus  cavernosum, 
while  the  other  extends  farther  caudad  and  is  inserted  at  the 
distal^ptremity  of  the  corpus  cavernosum. 

j-Ic//<i/f.— Flexes  the  penis  (bends  it  backward). 

M.  bulbocavernosus  (accelerator  urinse)  (/), — The  two 
muscles  cover  the  ventral  surface  of  the  penis. 

Origin  of  each  from  a  median  raphe,  which  passes  from  the 
bulbous  portion  of  the  urethra  toward  the  anus.  The  fibres 
pass  toward  the  distal  end  of  the  penis  and  have  their 

Insertion  into  the  distal  half  of  the  lateral  surface  of  the 
corpus  cavernosum  penis. 

M.  compressor  urethrae  membranace£  («). — A  thick  layer 
of  striated  muscle-fibres  which  surrounds  the  urethra  between 
Cowper's  gland  (3)  and  the  prostate  (4).     The  fibres  have  a 


4 


372 


THE   yiSCERA 


circular  course,  and  the  cranial  ones  are  attached  to  the  crura 
of  the  penis.     The  other  fibres  have  no  fixed  attachment. 

c.  Muscles  Pectdiar  to  tin:  Female  {?\^.  114). — M.  levator 
vulvs  (Strauss-Durckheim),  or  constrictor  cunni  {by — This  is 
homologous  with  the  levator  scroti  of  the  male.  It  consists  of 
a  band  of  fibres  which  pass  ventrad  from  the  external  sphincter 
ani  (ei)  and  surround  the  vulva  (3),  lying  immediately  beneath 
the  integument. 

M.  constrictor  vestibuli,  or  rectovaginalis  {Strauss-Durck- 
heiml  (d). 


Fic.  114 Muscles  of-  tjie  Ams  and  Urogenital  Okgans  in  the  Frmale,  J 

a,  M.  iphinctcT  am  extemu.'^:  h,  M.  [evator  vulvse,  r,  M.  sphincter  ani  inlema*|4 
d,  M.  constrictor  veslibuli;  t,  M.  ischiocnvemosus  (cull;  /  M.  urclhralis;  g,  M.T 
CBudouiBlis;  h,  M.  cBudav>ginBli&;  r,  M.  transvErsus  pennei;  /,  M.  csudorcctolis,  I 
I,  the  lail;  2,  anus;  3.  vulva;  4,  rcclum;  5,  vagina;  6,  neck  of  tlie  bladder. 

Origin  from  the  sides  of  the  sphincter  ani  internus  (c).  The 
muscle  forms  a  distinct  bundle  two  or  three  millimetert  wide, 
which  passes  ventrocaudad  and  is  inserted  'mXo  the  ventral  sur- 
face of  the  urogenital  sinus,  caudad  of  the  insertion  o(  the 
ischiocavernosus  (<'). 

M.    caudovaginalis  (Strauss-Durckheim)  (A). — A   slender 
band  just  craniad  of  the  caudoanalis  {^g),  and  corresponding  to  \ 
the  c  au  doc  aver  nosus  of  the  male. 

Origin  from  the  median  line  of  the  ventral  surface  of  t 
first  two  caudal  vertebrae.  The  muscle  passes  caudo ventrad,  1 
lying  between  the  levator  ani  and  the  caudorcctal  ij).  and  igj 
inserted  into  the  ventral  side  of  the  urogenital  sinus,  at  the  basQifl 
of  the  clitoris, 
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M.  urethralis  (/). — This  consists  of  fibres  surrounding  the 
cranial  part  of  the  urogenital  sinus  and  the  caudal  parts  of  the 
vagina  and  neck  of  the  bladder. 

Origiii  partly  on  the  caudal  part  of  the  symphysis  of  the 
ischium,  partly  from  the  ventral  surface  of  the  urogenital  sinus, 
where  the  fibres  are  attached  to  the  corpora  cavernosa  clitoridis. 
The  fibres  pass  dorsad  over  the  surface  of  the  sinus,  and  over 
the  surface  of  the  union  of  the  vagina  and  neck  of  the  bladder, 
to  be  inserted  into  the  sides  of  the  vagina  and  the  dorsal  surface 
of  the  urogenital  sinus. 


THE   CIRCULATORY   SYSTEM. 

I.    THE  HEART,     COR- 

The  heart  lies  in  the  mediastinum,  enclosed  in  the  pericar- 
dial sac,  and  projects  rather  more  toward  the  left  than  toward 
the  right.  It  is  an  ovoid  or  pear-shaped  organ,  with  its  long 
axis  directed  approximately  craniocaudad.  Its  caudal  end  or 
apex  is,  however,  directed  slightly  ventrad  and  to  the  left^ 
while  the  larger  cranial  end  or  base  faces  slightly  dorsad  as 
well  as  craniad. 

Laterally  and  dorsally  the  heart  is  largely  covered  by  the 
lungs.  The  ventral  side  and  a  considerable  portion  of  the 
lateral  surface  are,  however,  not  thus  covered,  so  that  they  lie 
against  the  thoracic  wall.  The  heart  extends  from  about  the 
fourth  or  the  fifth  to  the  eighth  rib,  and  its  apex  touches  the 
diaphragm. 

The  cavity  of  the  heart  is  divided  by  a  longitudinal  dorso- 
ventral  septum  into  lateral  halves — a  right  and  a  left  side. 
Each  side  is  again  divided  by  a  transverse  dorsoventral  septum 
(auriculoventricular)  into  two  chambers,  one  of  which,  the 
auricle,  lies  at  the  base ;  the  other,  the  ventricle,  lies  at  the 
apex  of  the  heart.  There  are  thus  right  and  left  auricles  and 
right  and  left  ventricles.  An  external  groove,  partly  filled 
with  fat,  separates  the  auricular  portion  of  the  heart  from  the 
ventricular  part;  this  groove  is  known  as  the  sulcus  coronarius. 

Each  auricle  or  ventricle  has  a  single  set  of  blood-vessels 
either  leaving  it  or  entering  it.  Thus  the  blood  enters  the 
right  auricle  by  the  inferior  and  superior  venae  cava;  (Fig. 
1 1 6,  rt^and  e)  (pra^cava  and  postcava).  It  passes  thence  into 
the  right  ventricle,  and  from  the  right  ventricle  to  the  lungs  by 
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a  single  pulmonary  artery  (I'ig.  "S./).  It  returns  to  the 
left  auricle  by  the  numerous  pulmonary  veins  (Fig,  ii6,  ^, 
k,  /'),  and  passes  thence  to  the  left  ventricle.  From  the  left 
ventricle  it  passes  to  the  body  by  a  single  aorta  (Fig.  1 1  5,  g). 

When  the  heart  is  viewed  from  the  ventral  surface  (Fig. 
115),  a  considerable  blood-vessel,  tlie  coronary  artery  (^). 
running  from  the  base  to  a  point  a  little  to  the  right  of  the 
apex,  indicates  the  position  of  the  septum  (ventricular  septum), 
between  the  right  («)  and  left  {//)  ventricles.  The  apex  thus 
belongs  to  the  left  ventricle.  From  the  cranial  end  of  the 
right  ventricle  the  pulmonary  artery  (/)  is  seen  passing 
obliquely  craniad  and  toward  the  left.  Beneath  the  pulmonary 
artery  the  aorta  {^)  appears  rising  from  the  middle  of  the  base 
of  the  heart  and  passing  directly  craniad.  At  the  base  appears 
a  part  of  the  auricular  appendage  of  the  left  auricle  (d),  and  at 
the  right  a  part  of  the  right  auricular  appendage  (c).  The 
former  {if)  is  larger  and  bent  at  right  angles,  so  that  its  free  end 
is  directed  toward  the  apex. 

In  the  dorsal  view  (Fig.  1 1 6)  the  position  of  the  ventricular 
septum  is  not  indicated.  On  the  surface  of  the  left  ventricle  a 
short  distance  from  the  ventricular  septum  and  nearly  parallel 
to  it  are  seen  branches  of  the  coronary  artery  and  the  coron:iry 
vein  passing  toward  the  apex.  Craniad  of  the  left  ventricle  is' 
seen  the  left  auricle  (^)  with  the  pulmonary  veins  (^,  /i,  () 
opening  into  it.  Craniad  of  the  right  ventricle  {a)  is  the  right 
auricle  (c)  with  the  vena;  cavae  (d  and  c)  opening  into  it  neat* 
the  middle.  Coming  from  beneath  the  auricles  are  seen  the 
pulmonary  artery  (j)  and  the  aorta  {/). 

The  chambers  of  the  heart. 

I.  The  right  auricle  (atrium  dextrum)  (Figs.  115  and 
116,  1-).  Externally  the  right  end  of  the  right  auricle  projects 
so  as  to  form  its  auricular  appendage  (Fig.  115,  c)  which  lies 
at  the  right  of  the  base  of  the  aorta  (Fig.  115.  g-).  The 
superior  vena  cava  (Fig.  1 16,  (■)  is  seen  entering  near  the 
cranial  end  of  the  auricular  septum  opposite  the  base  of  the 
aorta.  The  inferior  vena  cava  (Fig.  116,  t/)  enters  the  auricle 
near  the  coronary  sinus  and  close  to  the  auricular  septum. 
The  netted  appearance  which  the  wall,  especially  that  of  the 
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appendage,  presents  externally  is  due  to  the  muscular  tl 
ings  of  the  wall  (.musculi  pectinati). 


Fig.  115.  — Hkart,  Vbntral  View.         Fig.  116.— Heart.  Uoksal  Virw. 

Fig.  115. — n,  rigbl  ventricle:  /"i  led  renlncle;  e.  lighl  auricuUr  appendage;  ifi  ^ 
left  auriculsr  appendage;  e,  conus  arleriosus;  /,  [nilmonnry  arlBm  g,  aortic  irchpB 
A,  thoracic  aorta;  1,  vena  cata  superior;/',  innominale  artery;  *,  left  subc1svi«a.fl 
■iteiy;  /,  left  common  carolid;  m,  righi  comnjon  carotid;  w,  right  xubclB<ri*n;  *■■■ 
axygos  vein;  p,  the  two  ianonUDBle  veins;  1/,  coronmy  artery. 

I'lg.  Il6. — a,  right  ventricle;  6,  left  auricle;  t,  riglit  auricle;  d.  vi 

rerior;  e,  vena  cava  superior;  /,  notls;  g.  k,  i,  groups  of  pulmonary  veins  (g,  donda 
group;  A,  sinistral  group;  /,  dvulral  group);  /,  pulmonary  artery  (division  into  Vmif\M 
t.  innominate  artery;  /,  left  subclavian;  m,  [eft  common  carotid;  n,  right  ' 
carotid;  0,  right  subclavian;  f,  ujgus  vein. 

The  cavity  (including  that  of  the  auricular  appendage)  !»■■■ 
somewhat  egg-shaped,    with   its   long   axis   transverse.     Thfe^ff 
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niusculi  pectinati.  which  branch  and  unite  into  a  networlt.  are 
most  abundant  on  its  dorsal  wall  at  the  right.  The  axes  of 
the  two  vcmi:  cava;  if  produced  into  the  cavity  of  the  auricle 
would  meet  one  another  at  its  centre  and  nearly  at  right 
angles.  Caudad  of  the  ■opening  of  the  inferior  vena  cava  is 
seen  the  slit-like  opening  of  the  coronary  sinus,  guarded 
craniad  by  the  semilunar  valve  of  the  coronary  sinus  (or  valve 
of  Thebcsiusi.  The  coronary  sinus  receives  blood  from 
coronary  veins,  which  collect  it  from  the  walls  of  the  heart. 

In  the  auricular  septum  ventrad  of  the  opening  of'the 
inferior  vena  cava  is  seen  a  faintly  marked  smooth  oval  depres- 
sion, the  fossa  ovalis.  When  the  auricular  septum  is  examined 
by  transmitted  light  it  is  seen  to  be  thinner  over  the  fossa 
ovalis.  There  is  an  opening,  foramen  ovale,  at  this  point  in 
fcetal  life,  so  that  the  blood  of  the  inferior  vena  cava  then 
passes  directly  from  the  right  auricle  to  the  left  auricle.  Cau- 
dad the  cavity  of  the  right  auricle  communicates  with  that  of  ■- 
the  ventricle  by  the  large  oval  auricyloventricular  opening, 
which  is  guarded  by  the  tricuspid  valves  (Fig.  1 17). 

2.  The  right  ventricle  (ventriculus  dexter)  {Figs.  1 1  5  and 
1 16,  a)  does  not  reach  quite  to  the  apex  of  the  heart,  so  that  it 
makes  up  less  than  one-half  of  its  ventricular  portion.  It 
makes  a  half-spiral  turn  about  the  left  ventricle,  from  its  lateral 
side  at  the  apex  toward  its  ventral  side  at  the  base,  where  it 
ends  in  the  pulmonary  artery  (Fig.  115,  c).  Its  wall  is  very 
thin  as  compared  with  that  of  the  left  ventricle.  Its  cavity 
(Fig.  1 17)  is  nearly  flat  on  its  medial  side,  convex  on  its  lateral 
side.  It  communicates  with  the  auricle  craniodorsad.  Cranio- 
ventrad  the  cavity  is  narrower  and  turns  around  toward  the 
ventral  side  of  the  heart  and  opens  into  the  pulmonary  artery. 
That  portion  of  the  ventricle  between  the  auric  ulovcntricular 
opening  and  the  pulmonary  artery  is  the  CODus  arteriosus  (Fig, 
iiS.^^i';  Fig.  117,  /I.  Internally  the  wall  presents  many 
muscular  trabeculie  (Fig.  117,  a)  of  various  sizes.  These  are 
more  numerous  over  the  ventricular  wall  than  on  the  septum. 
They  do  not  occur  on  the  conus  (/).  Surrounding  the  auriculo- 
vontricular  opening  is  the  tricuspid  valve  (Fig.  117,  d, 
d\  d").     It  consists  of  three  flaps.     One  of  these  (</')  is  septal 
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{i.e.,  it  lies  against  the  septum),  while  of  the  two  others  which 
do  not  lie  against  the  septum,  one  is  dorsal  {d")  and  the  other 
ventral.  Each  flap  is  thin,  semicircular,  antf  Inembranous.  and 
is  attached  to  the  border  of  the  auric  uloventricular  opening  by 
the  diameter  of  the  semicircle.  The  free  border  of  each  is 
attached  to  the  wall  of  the  heart  by  numerous  di;licate  ten- 
dinous bands,  the  chordae  tendineae  (ci.  some  of  which  aref 
attached  to  the  lower  face  of  each  valve.     The  chordie  tendincKj 


a,  Irabecul^e;  £,  columni;  i 
of  ihe  triciuipid  vahe  r  tun 
of  the  pulinoniiry  artery 

of  the  septal   valve  (or  most  of  them)  are  attached  at   their 
opposite  ends  to  the  septum  directly,  while  tliose  of  the  dorsal 
and  ventral  flaps  are  attached  to  the  ends  of  three  or  more  , 
band-like  muscles,  GOlunmx  (or  trabecula;)  cameae  ((i),  which! 
are  fixed  by  their  opposite  ends  to  the  ventricular  wall. 

Bet^veen  the  conus  arteriosus  (/)  and  the  pulmonary  arteryJ 
are  three  pocket-like  semilunar  valves  (Fig.  1 17,  g),  one  ven-J 
tral,  one  dextral,  and  one  sinistral.  Between  each  valve  and4 
the  wall  of  the  pulmonary  artery  there  is  an  enlargement  of  thcl 
cavity  of  the  artery,  one  of  the  pulmonary  sinuses  (or  sinuses  1 
of  Valsalva).  Beyond  the  sinuses  the  pulmonary  artery  dividesd 
into  right  and  left  branches  (Fif;.   1 16._/). 
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3.  The  left  auricle  (atrium  siiiistrumi   (Fig.   115.1/;   fig.   ' 
116,  b).      The  auricular  appendage  (^Fig.    115.   (/)  is  bent  at 
right  angles  antPll**apex  turned  caudad.     The  cavity  is  thus 
irregular.      Muscular   trabecule   occur   only  in   the   auricular   ( 
appendage.     When  the  auricular  septum  is  examined  by  trans- 
mitted light  the  position  of  the  fossa  ovalis  is  indicated  at  about  , 
the  middle  of  the  septum  as  seen  from  the  left  side.     Ventrad  I 
of  it  is  a  fold  of  the  septal  wall. 

The  pulmonary  veins  enter  the  dorsal  wall  of  the  auricle 
in  three  groups  (Fig.  1 16,  g,  li,  i).  Each  group  opens  into  a 
more  or  less  pronounced  sinus  or  extension  of  the  auricular 
cavity.  The  sinuses  may  be  called,  on  account  of  their  posi- 
tion, dorsal  {g),  sinistral  (i),  and  dextral  {/i). 

4.  The  left  ventricle  (Fig.  115,  h)  occupies  rather  more  , 
than  the  left  half  of  the  base  of  the  heart.  Its  wails  are  two 
or  three  times  as  thick  as  those  of  the  right  ventricle.  In- 
ternally its  walls  present  a  few  muscular  bands,  comparable  to 
the  trabecule  of  tlie  left  ventricle.  There  are  two  very  large 
columns  carnea;,  one  dorsad  and  one  ventrad.  At  the  cranial 
end  it  communicates  near  the  lateral  wall  with  the  left  auricle 
by  the  auriculoventricular  opening,  and  near  the  septum  with 
the  aorta.  The  bicuspid  valve  (or  mitral  valve),  which  guards 
the  auriculoventricular  opening,  consists  of  two  flaps,  one  septal 
and  one  lateral.  Their  chorda;  tendinea^,  which  come  from  their 
free  borders  as  well  as  from  their  outer  surfaces,  are  attached 
to  the  cohimna;  earner,  chords  passing  from  both  valves  to 
each  columna  carnea. 

The   opening   into  the   aorta  is  guarded   by  three   aortiC  \ 
semilunar  valves,    each   of  which   partly  conceals   an  aortic 
sinus  (or  sinus  of  Valsalva).     One  valve  is  dorsal,  one  s 
tral,  and  one  dextral.      In  the  dextral  sinus  is  the  opening  of 
one  of  the  Coronary  arteries,  which  carry  blood  to  the  walls  of 
the  heart. 

Pericardium. 

The  pericardium  is  a  sac  enclosing  the  heart.  It  lies  in 
the  middle  mediastinum,  and  the  two  halves  of  the  mediastinal 
septum  with  their  fat  may  be  dissected  away  from  it.  Its  wall 
is  composed  of  two  layers,  an  external  firm  fibrous  layer  and 
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an  internal  layer  of  flattened  epithelial  cells  similar  to  the 
peritoneal  epithelium  (serous  layer).  The  fibrous  layer  forms 
a  sac  which  repeats  roughly  the  form  of  the  heart.  This  sac 
is  attached  to  the  aorta  at  the  point  of  origin  of  the  subclavian 
artery,  to  the  pulmonary  artery  at  its  bifurcation,  and  to  the 
venae  cavai  and  pulmonary  veins  near  their  entrance  into  the 
heart.  At  these  points  it  is  continuous  with  the  fibrous  coats 
of  the  vessels  named,  and  from  them  it  is  reflected  over  the 
heart,  forming  a  complete  sac  enclosing  it  but  not  attached  to 
it  anywhere.  The  heart  lies  within  this  sac.  The  serous  layer 
lines  the  fibrous  sac  and  gives  to  the  surface  of  the  heart  and 
fibrous  layer  a  smooth  glistening  appearance.  It  is  reflected 
over  the  heart.  The  relation  of  the  heart  to  it  is  much  the 
same  as  the  relation  of  the  intestine  to  the  peritoneal  sac. 
The  serous  layer  consists  therefore  of  two  portions,  parietal^ 
lining  the  sac,  and  visceral,  covering  the  heart.  The  parietal 
and  visceral  portions  are  continuous  along  a  line  which  runs 
approximately  parallel  to  the  auriculoventricular  groove  and 
encloses  all  the  great  blood-vessels.  Within  this  line  the  heart 
lies  against  the  fibrous  layer  of  pericardium  and  is  not  covered 
by  the  serous  layer.  The  serous  layer  is  easily  dissected  free 
from  the  heart-wall,  but  its  parietal  portion  is  closely  adherent 
to  the  fibrous  layer. 

II.   THE  ARTERIES.     ARTERIiE. 

I.  A.  pulmonalis,  the  Pulmonary  Artery  (Fig.  115,/). 

The  pulmonary  artery  pa-sses  craniodorsad  and  slightly  to 
the  left  from  the  cranial  end  of  the  conus  arteriosus.  One  to 
one  and  a  half  centimeters  from  the  conus  it  divides  into  right 
and  left  branches  (Fig.  116, y).  Just  before  the  division  the 
dorsal  surface  of  the  pulmonary  artery  is  connected  by  the  short 
ligamentum  arteriosum,  or  ligamentum  Botalli,  with  the  aorta. 
This  is  the  remnant  of  a  canal  which  in  foetal  life  forms  a  free 
communication  between  the  pulmonary  artery  and  the  aorta; 
this  canal  is  known  as  the  ductus  Botalli.  The  ligament  is 
almost  or  quite  obliterated  in  the  adult  cat. 

The  left  branch  of  the  pulmonary  artery  passes  to  the  left 
lung,  crossing  ventrad  of  the  thoracic  aorta.      It  then  divides 
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into  branches  which  pass  to  the  lobes  of  the  left  lung.     The 
point  of  division  of  the  left  branch  of  the  pulmonary  artery  lies 
craniad  of  all  tlie  lobes  of  the  lung,  so  that  the  lobes  of  the  left 
lung  are  said  to  be  all  hyparterial,  i.e.,   below   (or  caudadi 
of)  the  artery. 

The  right  branch  passe.s  under  (dorsocaudad  of)  the  aortic  | 
arch,  and  reaches  the  right  lung  at  about  the  junction  of  the  I 
cranial  lobe  with  the  remainder  of  the  lung.  The  cranial  lobe  ] 
of  the  right  lung  is  therefore  said  to  be  eparterial,  since  it  is  I 
craniad  of  the  pulmonary  artery;  the  other  lobes  are  hypar- 
terial. The  right  branch  divides  at  its  entrance  to  the  iung  j 
and  is  distributed  to  its  lobes, 

2.  Aorta  (Fig.  iij.^;  Fig.  \\&.  a\. 

The  aorta  is  the  single  great  vessel  which  conveys  blood  ' 
from  the  left  ventricle.  It  makes  a  sharp  semicircular  curve 
dorsad  (Fig.  1 18,  a)  and  to  the  left,  passes  caudad  at  the  left 
side  of  the  vertebral  column,  and  passes  between  the  crura  of 
the  diaphragm  to  reach  the  abdominal  cavity.  It  is  divisible 
into  thoracic  aorta  (Fig.  1 18)  and  abdominal  aorta  [Fig.  126). 

A.  Thoracic  Aorta  (Fig.  118). — The  first  portion  of  the 
thoracic  aorta,  curved  as  above  described,  is  the  aortic 
arch  (fl').  It  lies  in  the  thoracic  cavity  opposite  the  interval 
between  the  third  and  fourth  or  fourth  and  fifth  ribs,  It  is 
separated  from  the  vertebral  column  on  the  right  by  the 
superior  vena  cava  (^),  and  on  the  left  by  the  cesophagus  (i). 
At  its  beginning  it  lies  a  little  to  the  right  of  the  median  plane ; 
but  it  passes  at  once  to  the  left  side  of  the  vertebral  column. 

Branches  of  the  Thoracic  Aorta. 

I .  Aa.  coronariee. — The  coronary  arteries  are  two.  They 
arise  from  the  aortic  sinuses.  The  left  one  (Fig.  118./)  leaves 
the  aorta  on  the  left  side,  passes  dorsad  of  the  pulmonary  artery, 
and  divides  into  two  branches,  one  of  which  follows  the  auricu- 
loventricular  groove  (sulcus  coronarius)  to  the  dorsal  side  of  the 
heart  and  sends  branches  to  the  adjacent  heart-walls,  while  the 
other  runs  onto  the  ventricles,  following  approximately  the 
ventral  border  of  the  ventricular  septum.  The  right  coronary 
artery  passes  in  the  auriculoventricular  groove  toward  the  right 
and  dorsad,  and  supplies  the  adjacent  walls  of  the  heart. 
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2.  A.  anonyina(rig.  i  iS.y;  Hig,  1 18,  ^). — The  innominatel 

artery  passes  craniad  from  the  convexity  of  the  aortic  arch  {a'). 
It  gives  rise   first  to    a    small  mediastinal  artery  (w)  whichJ 


passes  ventrad  into  the  mediastinum,  then  to  the  left  common 
carotid  (Fig.  115,  /).  then  to  the  right  common  carotid  (Fig. 
1 15.  hi).  Sometimes  the  carotids  are  given  off  from  a  common 
trunk.  Beyond  the  right  common  carotid  the  innominate  is  J 
continued  as  the  right  subclavian  (Fig.  1 15.  «), 
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3.  A.  subclavia  sinistra  (Fig.  115, /t;  Fig.  118,  r). — The 
left  subclavian  passes  craniad  from  the  convexity  of  the  aortic 
arclK  It  curves  about  the  first  rib  (Fig.  118,  /)  to  enter  the 
armpit,  where  it  becomes  the  axillary  artery  (/). 

4.  Aa.  intercostales  (;/). — The  intercostal  arteries  are  given 
off  from  the  dorsal  side  of  the  aorta.  Each  passes  to  an  inter- 
costal space  and  divides  into  three  branches.  One  of  these 
passes  ventrad  along  the  caudal  margin  of  the  cranial  one  of 
the  two  ribs  between  which  it  extends.  Another  goes  to 
the  deep  muscles  of  the  back,  and  the  third  enters  the  spinal 
canal  through  the  intervertebral  foramen.  The  arteries  for  the 
first  and  second  (and  sometimes  the  third)  intercostal  space 
usually  arise  from  the  subclavian  (costocervical  axis,  Fig. 
118,^). 

5.  Aa.  bronchiales. — The  bronchial  arteries  are  two,  and 
arise  either  from  the  aorta  opposite  the  fourth  intercostal  space 
or  from  the  fourth  intercostal  arteries.  They  accompany  the 
bronchi  to  the  lungs. 

6.  Aa.  oesophageal  (Fig.  118,  o). — The  oesophageal  arteries 
are  small  branches  of  varying  origin  passing  to  the  oesophagus. 

7.  Aa.  lumbales. — The  lumbar  arteries  correspond  to  the 
intercostals,  but  pass  off  between  the  lumbar  vertebrae.  The 
obliquity  of  the  diaphragm  throws  the  origin  of  one  or  two 
pairs  of  them  within  the  thorax. 

A.  CAROTIS  COMMUNIS.    THE  COMMON  CAROTID  ArTERY. 

(Fig.  115,  /and  ;;/;  Fig.  119,  a). 

The  two  common  carotid  arteries  arise  from  the  innom- 
inate artery  in  the  manner  already  described.  Each 
passes  craniad  along  the  side  of  the  trachea.  In  the  thorax 
(Fig.  118,  /)  the  common  carotid  lies  mediad  of  the  sub- 
clavian artery  (Fig.  118,  t:)  and  dorsad  of  the  superior  vena 
cava  (Fig.  118,  q).  In  the  neck  (Fig.  119)  the  artery  lies, 
accompanied  by  the  vagus  and  sympathetic  nerves  and  the 
internal  jugular  vein  (^),  in  the  space  between  the  longus 
capitis  muscle  (?)  and  the  trachea  (u);  it  is  covered  ventrally 
by  the  sternomastoid  and  sternothyroid  (2)  muscles,  lying  close 
to  the  lateral  border  of  the  latter.  Near  its  origin  the  common 
carotid  may  give  rise  to  the  small  inferior  thjrroid  artery.     It 
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then  passes  to  about  the  level  of  the  larynx  without  giving  olf 
branches;  here  it  gives  off  the  superior  thyroid  (c)  on  thej 
ventral  side  and  one  or  more  muscular  branches  (c)  on  the  ' 
dorsal  side.  One  or  two  centimeters  further  craniad  it  gives 
oft  on  the  dorsal  side  the  internal  carotid  {g)  and  the  occipital 
artery  (_/").  The  main  artery  now  takes  the  name  external 
carotid  (w)- 

Branche'i  ofthr  cnmmnn  carotid: 


Fio.  119. — Common  Carotid  Aktrrv  anu  iNrenNAL  Jugular  Vein. 
a,  common  cuatlil  artery;  l>.  intenial  ju^lar  vein;  c.  superior  (h;rmid  artery;  1 
cervietlis  asccndens  nrlcry;  r,  large  muscular  bronchM;  yT  occipiul   artery;  g.  ill- 1 
temal  carotid;  h,  brancli  10  larynx;  1,  lingual  arlety:  J,  estEnial  mHilllary;  i,  sapC: 
rioc  labial;-/,  inferior  labial;  m,  exlemal  carotid;  ft,  internal  maxillary;  0,  postenr- 
■aricolar;  p,  aupeifidal  temporal,     i,  M.  ilemiihyoideui;   z,  M.  Memolhyredden  . 
3,  M.  geniohyoideus;  4.  M   geniof>tossus ;  5,  M.  constrictor  pharyngis  medius:  6,  M, 
constrictor  uliaryngis  inferior;  7,  M.  longus  capilis;  8,  M.  digastric  " 

seler;    10,  M.  scalenus;   It,  M.  levati>r  scapulw  (cut);  li,  M.   tevato 
tralis{cul);  t3,  M.  splenius;  14,  tracbea. 

I.   A.  thyreoidea  ima The   inferior  thyroid  is   a   small 

artery  which  arises  either  from  the  common  carotid  near  its 
origin,  or  from  the  innominate  before  the  origin  of  the  carotid. 
It  passes  craniad  on  the  trachea  as  far  as  the  thyroid  gland, 
giving  branches  to  the  trachea  and  ocsophaguf 

3.  A.  thyreoidea  superior  [n. — The  superior  thyroid  leaves  i 
the  carotid  opposite  the  thyroid  cartilage  and  passes  mediad  f 
and  caudad,  sending  branches   to   the  thyroid   gland,  and  1 
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Sternothyroid  (2)  and  sternohyoid  (1)  muscles.  A  small 
branch,  the  superior  larjmgeal,  passes  to  the  larynx,  and 
supplies  those  muscles  of  the  larynx  which  are  not  enclosed 
by  the  cartilages. 

3.  Rami  musctilares  {e), — One  or  two  branches,  usually  of 
considerable  size,  leave  the  common  carotid  at  about  the  same 
level  as  the  superior  thyroid  and  pass  to  the  muscles  on  the 
dorsal  side  of  the  neck,  the  main  trunk  of  the  artery  passing 
between  the  longus  capitis  (7)  and  scalenus  muscles  (10). 

4.  A.  occipitalis  {/), — The  occipital  artery  arises  from  the 
common  carotid  at  about  the  same  point  as  the  internal  carotid. 
It  immediately  sends  a  large  branch  dorsad,  passing  between 
M.  longus  capitis  (7)  and  the  vertebral  column,  to  the  deep 
muscles  of  the  neck.  The  occipital  then  crosses  the  outer 
surface  of  the  digastric  muscle  (8)  to  the  back  of  the  skull,  and 
runs  along  the  lambdoidal  crest  just  beneath  the  splenius 
muscle.  It  sends  a  number  of  branches  to  the  muscles  of  the 
back  of  the  neck ;  and  one  of  its  branches  may  unite  with  the 
vertebral  artery  "as  it  lies  in  the  groove  on  the  atlas,  or  with  a 
branch  of  the  vertebral. 

5.  A.  carotis  interna  {g), — The  internal  carotid  artery  is 
one  of  the  terminal  branches  of  the  common  carotid.  It  is  very 
small.     It  is  given  off  near  or  in  common  with  the  occipital 

< 

artery,  passes  toward  the  cranial  end  of  the  tympanic  bulla, 
enters  the  bulla  with  the  Eustachian  tube,  and  passes  into  the 
skull  at  the  foramen  laccrum.  Its  course  is  much  convoluted 
before  entering  the  foramen.  Within  the  skull  (Fig.  -121,  g) 
it  joins  the  posterior  cerebral  artery  (Fig.  121,/)  at  the  side 
of  the  hypophysis. 

6.  A.  carotis  externa  (Fig.  119,  ;;/). — After  giving  off  the 
internal  carotid  the  continuation  of  the  common  carotid  artery 
receives  the  name  external  carotid  {m).  It  passes  craniad  and 
laterad  between  the  digastric  (s)  and  styloglossus  muscles, 
where  it  gives  off  cranioventrad  the  lingual  artery  (t)  and  a 
number  of  small  muscular  branches ;  also  sometimes  the  small 
laryngeal  artery.  At  the  dorsolateral  border  of  the  digastric 
( 8)  it  gives  off  the  external  maxillary  artery  fy),  and  about  one 
centimeter  farther  craniad  the  posterior  auricular  (o\     It  \^cs^« 
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turns  mediad,  lying  against  the  cartilaginous  auditory  meatus, 
on  its  cranial  side,  and  gives  off  the  superficial  temporal  (/). 
The  artery  then  continues  mediad,  taking  the  name  internal 
maxillary  (;/) — so  that  the  internal  maxillary  artery  is  to  be 
considered  the  terminal  branch  of  the  external  carotid. 
Branches  of  the  external  carotid  artery  (Fig.  119): 

a.  A.  lingualis  (Fig.  119,  /;  Fig.  120,  ^/;.— The  lingual 
artery  leaves  the  external  carotid  near  its  beginning  and  passes 
craniomediad  along  the  ventral  border  of  the  digastric  muscle 
(Fig.  120,  9),  accompanied  by  the  hypoglossal  nerve.  It  gives 
off  numerous  small  branches  to  the  hyoid  and  pharyngeal 
muscles,  then  passes  dorsad  of  the  hyoglossus  muscle  (Fig. 
120,  6),  where  it  gives  off  a  branch  which  passes  transversely 
across  the  middle  line  to  communicate  with  the  artery  of  the 
other  side.  Beneath  the  hyoglossus  the  artery  turns  craniad 
and  passes  into  the  tongue.  Here  it  runs  along  the  medial 
border  of  the  styloglossus  to  the  tip  of  the  tongue,  giving  off 
numerous  branches  into  the  substance  of  this  organ. 

b.  Rami  musculares.  —  Muscular  branches  pass  to  the 
digastric  and  to  the  hyoid  muscles.  A  small  branch  (Fig.  119, 
//),  w^hich  may  arise  either  from  the  external  carotid  or  from 
the  common  carotid  near  the  beginning  of  the  external  carotid, 
passes  to  the  larynx  and  supplies  the  thyroarytenoid  and  lateral 
cricoarytenoid  muscles  of  the  larynx. 

c.  A.  maxillaris  externa  (Fig.  119,7). — The  external 
maxillary  artery  leaves .  the  external  carotid  (;;/)  opposite  the 
angle  of  the  jaw  and  at  about  the  dorsal  border  of  the  digastric 
muscle  (8).  It  passes  craniad,  lying  at  first  beneath  the 
digastric  muscle  and  sending  a  branch  to  the  submaxillary 
gland.  Opposite  the  caudal  border  of  the  mylohyoid  muscle 
it  gives  off  the  submental  artery,  turns  dorsad,  emerges  from 
beneath  the  digastric,  and  passes  along  the  cranial  border  of  the 
masseter  onto  the  face.  Here  it  divides  into  superior  (k)  and 
inferior  (/)  labial  branches,  which  pass  along  the  upper  and 
lower  lips,  respectively,  giving  off  numerous  branches. 

The  submental  artery  passes  to  the  symphysis  menti 
between  the  digastric  and  mylohyoid  muscles,  giving  off  on  its 
course  collateral  branches  to  the  muscles  of  this  region. 
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d.  A.  auricularis  posterior  (Fig.  119,  c).— The  posterior 
auricular  leaves  the  external  carotid  (?«)  opposite  the  middle  of 
the  bulla  tj-mpani  and  beneath  the  submaxillary  gland.  It 
passes  about  the  base  of  the  ear  on  its  caudal  and  dorsal  .sides 
outside  of  the  deep  muscles  of  the  occipital  region,  but  beneath 
the  auricular  muscles,  and  sends  several  branches  to  the  muscles- 
of  the  external  ear,  passing  onto  the  caudal  surface  of  the 
concha.  It  sends  also  a  large  branch  mediad  to  the  muscles 
of  the  occiput,  especially  to  the  temporal  muscle,  within  which 
it  ramifies.  A  large  branch  (anterior  auricular,  Fig.  131,  «) 
passes  from  the  caudal  side  of  the  concha  craniodorsad,  and 
appears  on  the  cranial  side  of  the  external  ear.  running  along 
the  cranial  margin  of  the  auditory  opening. 

r.  A.  temporalis  superficialis  (Fig.  119,/;  Fig.  120.  A). 
— The  superficial  temporal  arterj-  arises  from  the  external 
carotid  as  the  latter  lies  between  the  cartilaginous  auditory 
meatus  and  the  caudal  border  of  the  masseter  muscle.  It 
passes  dorsad  and  gives  ofll"  soon  after  its  origin  a  muscular 
branch  to  the  masseter,  and  an  auricular  branch  which  passes 
distad  along  the  concha  auris  and  ramifies  over  its  cranial 
surface.  The  .superficial  temporal  itself  passes  onto  the  surface 
of  the  temporal  mu.scle  (Fig.  120,  11),  to  which  it  gives 
numerous  branches.  It  extends  to  the  caudal  angle  of  the  eye 
(Fig.  131,  s),  where  it  divides.  One  branch  passes  into  the 
lower  eyelid;  the  larger  branch  passe;  aiong  the  dorsal  side  of 
the  eye,  sending  a  branch  into  the  orbit  and  small  branches 
onto  the  dorsal  surface  of  the  nose. 

/.  A.  maxillaris  interna  (Fig.  119.  h;  Fig.  120,  /) The 

internal  maxillary  arterj'  is  the  continuation  of  the  external 
carotid.  It  turns  caudad  at  the  caudal  end  of  the  mandible, 
then  passes  craniad,  lying  dorsad  of  the  pterygoid  muscles 
(Fig.  120.  10),  and  against  the  medial  surface  of  the  mandible. 
It  gives  off  the  inferior  alveolar  artery  (Fig.  120,/),  then  the 
middle  meningeal  '/■).  and  then  continuing  mediad  divides  into 
three  or  four  branches.  The  branches  rcdivide,  and  the  twigs 
form  a  complicated  plexus,  the  carotid  plexus  (Fig.  120,  /), 
which  surrounds  the  maxillary  division  of  the  fifth  nerve  ne; 
its    exit   from    the    foramen    rotundum.      One    of  tKe.   VATtv 
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branches  of  the  plexus  enters  the  skull  through  the  orbital, 
fissure,  lying  beside  the  hypophysis;  it  divides  in  the  manner  J 
described  below. 


Fio.  1 20.— Branches  of  E.tteknal  Carotid  Artery. 
a,  cdmniDn  carotid;  A.  branch  to  larynx;  c,  jntern&l  carotid;  d,  lingual;  e,  tt- 
tenml  carotid;  /,  poiilcnoi  aiidculat;  g,  external  maxilloij;  h,  superficial  Icmporali 
;.  internal  maiillaiy;  /.  inferior  alveolar;  i,  middle  meniageal;  /,  carotid  ple:xus;  m, 
branch  \o  temporal  muscle;  n,  t^Fiihalmic;  0,  infraorbilal ;  /,  lesser  palatine,  t,  M. 
conslriclor  phaiyngis  inferior;  2,  M.  slcmotbyreoideus;  3.  M.  stcmohyoideus;  41  M. 
IbjrreobyDideui;  5.  M.  constrictor  pharyngis  medias;  6,  M.  hj^loasus;  7,  M.  gclUO- 
hvoideus;  8,  M.  genioglossus ;  9,  M,  digastricoi;  --   "  ..  ■      .  -_j 

Inlemus(cui);  11.  M.  temporalis  (cut). 


>,  Mm.  pteryguidei  eilenins  and 


Beyond  the  carotid  plexus  a  main  trunk  which  may  be  con- 
sidered the  continuation  of  the  internal  maxillarj'  passes  era niad, 
lying  on  the  dorsal  surface  of  the  external  pterygoid  muscle; 
nearly  opposite  the  molar  tooth  it  divides  into  the  infraorbital 
),Fig.  130,  o)  and  the  sphenopalatine  arteries. 

Branches  of  the  internal  maxillary  artery  and  of  the  carotid 
plexus: 

I.  A.  alveolarisinferiorlFig.  I20._;). — The  inferior  alveo- 
lar (or  inferior  dental)  artery  leaves  the  inferior  maxillary  just 
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opposite  the  condyloid  process  of  the  mandible.  It  enters  the 
mandibular  canal  by  the  mandibular  foramen,  along  with  the 
nerve  of  the  same  name,  and  traverses  the  canal,  furnishing 
branches  to  the  lower  teeth.  It  emerges  at  the  mental  foramen, 
and  its'  terminal  branches  are  distributed  to  the  chin,  but  a 
branch  is  continued  in  the  bone  beyond  the  mental  foramen 
and  supplies  the  incisor  and  canine  teeth  of  tlie  lower  jaw. 

2.  A.  meningea  media  (Fig.  120,  k). — The  middle  menin- 
geal is  a  large  vessel  which  leaves  the  internal  maxillary  at 
about  the  same  level  as  the  inferior  alveolar.  It  passes  into 
the  foramen  ovale  and  ramifies  in  the  dura  mater.  It.s  branches 
leave  distinct  impressions  on  the  inner  surface  of  the  bones  of 
the  skull. 

3.  A  large  branch    {Fig.   121,  //)  from  the  plexus  passes    ^ 
into   the   cranial    cavity   through  the  orbital  fissure  and   lies 
within  the  skull  at  the  side  of  the  hypophysis.     It  gives  off 
the  following  branches: 

n.  A  posterior  communicating  branch,  very  short,  which 
extends  caudad  and  joins  the  internal  carotid  artery  ^Fig, 
121,  g). 

l>.  A.  cerebri  media  (Fig.  121,  /|.^Thc  middle  cerebral 
artery  passes  dorsad  on  the  side  of  the  cerebral  hemisphere 
along  the  fissure  of  Sylvius  and  divides  into  numerous  branches 
which  are  distributed  to  the  surface  of  the  cerebrum. 

c,  A.  cerebri  anterior  (Fig.  121./)  passes  dorsad  between 
the  cerebral  hemispheres.  Just  craniad  of  the  optic  chiasma 
the  two  anterior  cerebral  arteries  are  united  by  a  small  com- 
municating branch,  tlius  completing  the  circulus  arteriosus  or 
circle  of  Willis  (Fig.  121),  surrounding  the  hypophysis  (see 
page  292). 

4.  From  the  carotid  plexus  several  branches  pass,  arising 
either  separately  or  in  common,  to  the  masseter.  temporal,  and 
pterygoid  muscles. 

5.  A.  Ophthalmica  {Fig.  120,  wi. — The  ophthalmic  artery 
passes  from  the  carotid  plexus  to  the  structures  in  the  orbit. 
It  gives  off  numerous  branches  which  supply  the  muscles  of  the 
eyeball,  and  other  structures  of  this  region.  It  sends  an 
ethmoidal  branch  into  the  nasal  cavity  through  the  ethmoidal 
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foramen  in  the  orbital  plate  of  the  frontal  bone,  then  continues 
distad  to  emerge  from  the  orbit  on  the  medial  side  of  the  eye ; 
here  it  anastomoses  with  branches  of  the  superficial  temporal. 

6.  A.  palatina  minor  (Fig.  120,  /). — The  lesser  palatine 
artery  leaves  the  internal  maxillary  distad  of  the  carotid  plexus, 
near  the  caudal  border  of  the  maxillary  bone.  It  passes 
ventrocaudad  into  the  soft  palate. 

7.  A.  sphenopalatina. — The  sphenopalatine  is  one  of  the 
terminal  branches  of  the  internal  maxillary ;  it  passes  mediad 
through  the  sphenopalatine  foramen  into  the  nasal  cavity,  and 
divides  into  numerous  branches  which  supply  the  mucous 
membrane  of  the  nose.  It  gives  off  just  before  it  enters  the 
sphenopalatine  foramen  the  descending  palatine  (A.  palatina 
descendens),  which  passes  into  the  posterior  palatine  canal  and 
emerges  on  the  surface  of  the  hard  palate,  where  it  ramifies. 

8.  A.  infraorbitalis  (Fig.  120,  o), — The  infraorbital  artery 
is  a  direct  continuation  craniad  of  the  internal  maxillary.  It 
sends  ofiT  numerous  small  branches  to  the  tpeth  of  the  upper 
jaw,  and  a  rather  large  branch  which  passes  to  the  lower  eye- 
lid. It  then  enters  the  infraorbital  foramen,  at  the  same  time 
dividing  usually  into  two  or  three  branches;  these  emerge  from 
the  foramen  and  supply  the  parts  of  the  nose  and  upper  lip 
adjacent  to  the  foramen  (Fig.  131,  r). 

A.  suHCLAViA.     The  Suhclavian  Artery. 

The  left  subclavian  (Fig.  1 18,  r)  arises  from  the  convexity 
of  the  aortic  arch  just  distad  of  the  origin  of  the  innominate 
artery,  and  about  two  or  three  centimeters  from  the  heart.  It 
passes  craniad  and  slightly  to  the  left,  and  turns  into  the  left 
arm  just  craniad  of  the  first  rib. 

The  right  subclavian  (Fig.  1 15,  ;/)  is  a  direct  continuation 
of  the  innominate,  the  artery  receiving  the  name  subclavian 
after  the  right  common  carotid  is  given  off,  usually  at  about  the 
level  of  the  second  or  third  intercostal  space. 

The  subclavian  has  the  following  branches:  the  vertebral 
artery  (Fig.  118,  g'),  the  internal  mammary  (Fig.  118,  //), 
the  costocervical  axis  (Fig.  118,  g),  the  thyrocervical  axis 
(Fig.  1 18,  y).  Beyond  the  last-named  branch  it  continues  into 
the  arm  as  the  axillary  artery  (Fig.  118,  /;  Fig.  122,  g). 
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a.  A.  vertebralis  (Fig.  iiS.  ^ ).— Tlie  vertebral  artery 
arises  from  the  dorsal  surface  of  the  subclavian  opposite  the 
first  rib.  It  passes  craniad  and  dorsad  at  the  side  of  the 
thoracic  portion  of  the  longus  colli  muscle,  and  enters  the 
foramen  transversarium  of  the  sixth  cervical  vertebra.  It 
passes  thence  craniad  through  the  foramina  transversaria  (which 
together  forin  the  vertebr  arte  rial  caaal)  and  gives  off  at  the 
intervertebral  foramina  branches 
to  the  muscles  of  the  neck  and 
branches  which  pass  across  the 
ventral  surface  of  the  spinal 
cord  to  join  A.  spinalis  anterior. 
Craniad  of  the  foramen  transver- 
sarium of  the  atlas  the  vertebral 
artery  turns  dorsad  in  the  groove  /' 
on  the  lateral  surface  of  the  atlas. 
Here  it  gives  off  a  large  branch 
which  passes  laterodorsad  to  the 
muscles  of  the  neck  and  may 
anastomose  with  a  branch  of  the 
occipital  artery.  The  vertebral 
artery  then  passes  into  the  verte- 
bral canal  through    the   atlantal 

foramen.     It  passes  to  the  ventral  ^"^        ^  „ 

•^  THAI.  Surface  of  the  Bkain. 

side  of  the  spmal  cord  and  unites     „_  a,  »ertebraiis;  *,  A.  spinalis 
at  about  the  level  of  the  foramen  f"|<"i  ^-  A.  lwisil»ris;  d,  A.  cerebtlli 
.  ,  ,  infenor  posterior;  /,  A.  cerebelli  >»> 

magnum  with  the  vertebral  artery  teriori  /  A.  cerebri  posterior;  g.  cut 
of  the  opposite  side  (Fig.    121.  a)  ends  of  the  two  mtemil  carotid  .neri»; 
^■^  "  '  *.  cut  ends  o(  branches  from  Ihe  cft- 

to   form    the   basilar    artery    (A.  rotidplexusf^  and^iireplaced  wilhm 
hnfiitflrin\    iTiD-      l^l      ,-1      wh'tch  '^"^    circulus    arteriosus    or    circle   of 

Dasuans)  (Mg.  121.  ij,  wmcn  ^^[1,^.  ■_  ^  ^^^^^^  ^^^^^,  j  ^ 
passes  craniad  along  the  ventral  cerebri  anterior, 
middle  line  of  the  brain.  Just  before  their  union  the  two  verte- 
bral arteries  {a)  give  off  each  a  branch  which  passes  caudo- 
mediad.  These  two  branches  soon  unite  in  the  middle  line, 
forming  the  anterior  spinal  artery  (A.  spinalis  anterior)  (1*), 
which  passes  caudad  the  entire  length  of  the  spinal  cord,  lying^ 
on  its  ventral  middle  line  and  receiving  many  communicating"  ■ 
branches  from  the  vertebral,  interco.'^tal.  and  lumbar  arteries. 
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A.  basilaris  (c). — This  arises  by  the  union  of  the  two 
vertebral  arteries  in  the  manner  just  described.  It  passes 
craniad  along  the  ventral  middle  line  of  the  medulla  and  pons, 
giving  numerous  small  branches  to  these  structures.  A  large 
branch,  A.  cerebelli  inferior  posterior  (d),  passes  on  each  side 
to  the  caudal  surface  of  the  cerebellum,  on  which  it  ramifies. 
At  the  cranial  margin  of  the  pons  the  basilar  artery  divides. 
From  each  division  a  very  large  branch  passes  on  each  side 
across  the  pedunculi  cerebri  to  the  cranial  part  of  the  cere- 
bellum ;  this  is  A.  cerebelli  anterior  (e).  Just  craniad  of  this, 
arising  from  nearly  the  same  point,  the  smaller  A:  cerebri 
posterior  (/)  passes  laterad  to  the  caudal  part  of  the  cerebrum ; 
it  is  joined  by  the  internal  carotid  artery  (^).  The  small 
continuations  of  the  two  halves  of  A.  basilaris  then  pass 
craniad  at  the  side  of  the  hypophysis  to  join  the  posterior  com- 
municating branches  from  the  carotid  plexus.  As  other 
branches  of  the  carotid  plexus  unite  across  the  middle  line 
craniad  of  the  optic  chiasma,  an  arterial  circle  is  formed  on  the 
base  of  the  brain,  surrounding  the  hypophysis  and  the  optic 
chiasma.  This  is  known  as  the  circulus  arteriosus,  or  circle 
of  Willis  (see  page  289). 

d.  A.  mammaria  interna  (Fig.  1 18,  //). — The  internal  mam- 
mary artery  rises  from  the  ventral  surface  of  the  subclavian 
opposite  the  first  rib,  and  passes  in  the  mediastinum  ventro- 
caudad  to  reach  the  sternum  opposite  the  third  intercostal 
space.  It  sends  two  or  three  small  branches  craniad  to  the 
midventral  part  of  the  thoracic  wall  and  then  extends  caudad 
at  the  side  of  the  sternum.  It  sends  ofif  lateral  branches  to  the 
ventral  thoracic  wall,  branches  to  the  mediastinum  and  peri- 
cardium, a  branch  to  the  diaphragm  which  anastomoses  with 
the  phrenic ;  and  finally  it  passes  out  of  the  thoracic  cavity 
caudad  of  the  last  costal  cartilage,  extends  caudad  in  a  zigzag 
course  at  the  lateral  border  of  the  rectus  muscle  and  anasto- 
moses with  the  inferior  epigastric  artery. 

r.  Truncus  costocervicalis  (Fig.  118,  j[^). — The  costo- 
cervical  axis  arises  from  the  subclavian  opposite  the  first  rib, 
passes  craniodorsad,  and  divides  almost  at  once  into  two 
branches.     The  smaller  one  of  these,  the  superior  intercostal 


THE  ARTERIES,  293 

(A.  intercostalis  suprema),  passes  caudad  and,  dividing,  sup- 
plies the  first  and  second  intercostal  spaces,  and  then  passes  to 
the  deep  muscles  of  the  back.  The  other  branch  divides  almost 
immediately  into  two.  One  of  these,  A.  transversa  COlli^ 
passes  laterad  in  front  of  the  first  rib  and  enters  the  serratus 
anterior  muscle.  In  this  it  passes  dorsad,  giving  off  branches 
to  this  muscle  and  to  the  levator  scapulae,  till  it  reaches 
M.  rhomboideus,  which  it  likewise  supplies.  The  other  branch 
(A.  cervicalis  profunda),  which  seems  to  form  a  continuation 
of  the  main  artery,  passes  directly  dorsad  and  leaves  the 
thoracic  cavity  between  the  heads  of  the  first  and  second  ribs. 
Here  it  passes  into  the  deep  muscles  of  the  neck;  it  can  be 
traced  in  the  substance  of  the  complexus  muscle  as  far  forward 
as  the  atlas. 

(i.  Truncus  thyreocervicalis  (Fig.  ii8,  y). — The  thyro- 
cervical axis  (or  thyroid  axis)  arises  from  the  subclavian 
beneath  the  first  rib,  a  short  distance  distad  of  the  origin  of  the 
costocervical  axis.  It  passes  laterocraniad  and  dorsad,  lying 
on  the  mediocranial  side  of  the  brachial  plexus.  A  short  dis- 
tance from  its  origin  it  gives  off  a  branch,  varying  much  in 
size,  the  cervicalis  ascendens  (Fig.  119,  d),  which  passes 
craniad  on  the  ventral  side  of  the  neck,  supplying  the  sterno- 
mastoid,  sternohyoid,  the  cervical  portion  of  the  scalenus,  and 
sometimes  other  muscles  of  the  neck  region.  Other  branches 
pass  from  the  thyroid  axis  to  the  inner  surface  of  the  clavo- 
trapezius  (Fig.  122,  a)  and  to  the  ventral  end  of  the 
pectoral  muscles.  At  the  level  of  the  cranial  border  of  the 
scapula  the  artery  takes  the  name  A.  transversa  scapulae,  or 
suprascapularis.  This  divides  into  three  main  branches.  The 
first  branch,  sometimes  large,  sometimes  small,  passes  to  the 
lymphatic  gland  in  the  hollow  of  the  shoulder,  and  to  the 
adjacent  -muscles;  it  supplies  the  clavotrapezius,  acromio- 
trapezius,  levator  scapulae  ventralis,  splenius,  occipitoscapularis, 
and  rhomboideus.  A  second  branch  passes  between  the  sub- 
scapularis  and  supraspinatus  muscles,  dividing  into  various 
branches  which  supply  the  muscles  named.  The  third  branch 
pierces  the  supraspinatus  muscle,  just  craniad  of  the  acromion 
process,  and  ramifies  in  that  muscle. 
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e.  A.  axillaris  (Fig.  122,^). — The  axillary  artery  is  the 
continuation  of  the  subclavian  laterad  of  the  first  rib.  It  lies 
caudad  of  the  brachial  plexus  and  parallel  to  it.  It  sends  off 
the  following  branches : 

1.  A.  thoracica  anterior  (Fig.  122,  //). — ^The  anterior 
thoracic  is  a  slender  artery  which  leaves  the  ventral  side  of  the 
axillary  opposite  the  first  rib  and  passes  caudomediad,  to  supply 
the  medial  ends  of  the  pectoral  muscles  (^). 

2.  A.  thoracica  longa  (/). — The  long  thoracic  artery  is 
larger  than  the  preceding,  leaves  the  axillary  a  short  distance 
laterad  of  it,  and  passes  caudad  to  the  middle  portions  of  the 
pectoral  muscles  (s)  and  continues  to  the  inner  surface  of  the 
latissimus  dorsi. 

A  short  distance  beyond  the  long  thoracic  the  axillary 
divides  into  two.  The  more  cranial  one  of  these  is  the  sub- 
scapular (/);  the  other  is  the  brachial  (^'). 

3.  A.  subscapularis  (/). — The  subscapular  artery  passes 
laterad    and    gives    off  a  short  distance    from    its  origin   the 

A.  thoracicodorsalis  (/)  and  A.  circumfleza  humeri  posterior 
(see  below) ;  it  may  also  give  rise  to  the  circumflexa  anterior 
humeri  (/'),  and  to  the  profunda  brachii  (;/);  these  two 
branches,  however,  rise  more  frequently  from  the  brachial 
artery  (^')  and  are  described  in  connection  with  it.  The  sub- 
scapular artery  then  passes  through  the  triangular  interval 
between  the  scapular  cry\  of  the  long  head  of  the  triceps,  the 
latissimus  dorsi,  and  the  glenoid  border  of  the  scapula.  Within 
this  interval  it  sends  muscular  branches  to  the  long  head  of  the 
triceps,  the  subscapularis,  and  the  latissimus  dorsi.  That  to 
the  latter  muscle  is  very  large.  At  the  border  of  the  scapula, 
opposite  the  tuberosity  of  the  spine,  it  turns  craniad,  passes 
over  the  lateral  surface  of  the  infraspinatus  muscle,  supplying 
it;  crosses  the  spine,  and  sends  branches  into  the  supraspinatus 
fossa  in  both  directions  parallel  to  the  scapular  spine.  These 
supply  the  supraspinatus,  acromiotrapezius,  and  spinotrapezius, 
and  anastomose  with  the  branches  of  the  transversa  scapular. 
As  the  subscapularis  turns  craniad  onto  the  surface  of  the  infra- 
spinatus it  sends  dorsad  a  small  branch,  the  circumflexa 
scapulae,  which  passes  in  the  infraspinatus  fossa  close  to  its 


Fig.  IZ3. — Blood-vessels  and  the  mokh  Vkntbal  Nerves  ( 
Ventral  View. 

The  pecloral  and  cUvobrachial  muscles  hire  been  eul  and  laid  aside,  their  ends 
being  shown;  onlj' a  part  of  the  nerves  are  exhilHled.  I,  M.  clavobraclualit ; 
end  of  M.  pectoridis  major:  3>  cut  end  of  M.  pcctoralis  minor;  4.  M.  bicepsi  5,  M. 
teres  mitjar;  6,  M.  epittMrhlearis,  putly  cut  and  turned  back;  7.  M.  lalissimus  dorst, 
^tartly  cut;  8,  M.  pedoralis  minor',  g,  M.  pectoralis  major;  lo.  short  portion  of  captit 
mediale  of  M.  triceps  brachii.  a,  branches  of  the  Ihyrocerrical  axis  to  davobrachial 
and  clavatrapczius  muscles;  i,  suprascapular  nerve;  f,  first  subscapular 
musculocutaneous  nerve;  r,  median  nerve;  /,  V.  Biillaris;  /',  V.  brachialis;  g.  A, 
BXiilahs;  g',  A.  brachialisi  A,  iirst  anlenor  thoracic  nerve,  accompanied  hy  (he  an- 
terior ihorsdc  artery  and  vein;  1,  V.  subscapularis; /,  large  muscular  branch  (to 
subscapular  muscle)  of  the  subscapular  vein  and  brachial  artery;  /.  A.  subscapularis; 
/',  A.  circiunflexa  humeri  anterior;  m,  radial  nerve;  n.  ulnar  nerve;  a,  medi^ 
cutaneous  nerve;  /.  A~.  Ihoracica  longa;  q,  r,  second  anterior  thoracic  nen 
longa  thoracica;  /,  A.  and  V.  ihonicitodoTsalis;  11.  A.  profunda  brachii;  v,  branch 
of  ^ehial  artery  accompanyiog  medial  cutaneous  nerve;  re.  branch  of  A.  collateralis 
radialis  superior;  i,  A.  collsleralis  radialis  superior;  y,  V.  mediana  ciibiti;  i,  A.  caU .^^ 
lateralis  ulnaris. 
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glenoid  border  as  far  as  the  glenovertebral  angle,  supplying 
the  infraspinatus  and  latissimus  dorsi  by  lateral  branches. 

A.  thoracicodorsalis  (/). — This  arises  from  the  subscapular 
a  short  distance  from  its  origin  and  passes  across  the  teres 
major  to  the  latissimus  dorsi  (7),  giving  branches  to  both  these 
muscles  and  to  the  epitrochlearis. 

A.  circumflexa  humeri  posterior. — The  posterior  circum- 
flex artery  arises  from  the  A.  subscapularis  close  to  the  origin 
of  the  latter.  It  passes  between  the  subscapularis  muscle  and 
the  teres  major,  close  to  the  border  of  the  biceps,  then  between 
the  lateral  and  long  heads  of  the  triceps.  It  gives  off  a  branch 
to  the  inner  surface  of  the  spinodeltoid  and  acromiodeltoid, 
then  passes  distad  to  supply  the  lateral  and  long  heads  of  the 
triceps. 

4.  A.  brachialis  (^  )• — The  brachial  artery  is  the  con- 
tinuation of  the  axillary  {£-)  into  the  arm  beyond  the  origin  of 
the  subscapular  (/).  It  passes  along  that  side  of  the  biceps 
which  lies  next  to  the  humerus.  It  passes  thus,  accompanied 
by  the  brachial  vein  {/')  and  median  and  ulnar  nerves,  through 
the  bicipital  arch  and  afterwards  between  the  biceps  (4)  and 
the  intermediate  division  of  the  medial  head  of  the  triceps  to 
the  supracondyloid  foramen  of  the  humerus,  through  which 
it  passes  with  the  median  nerve  to  reach  the  concavity  of  the 
elbow.      It  gives  off  the  following  branches: 

a.  A.  circumflexa  humeri  anterior  (/'). — The  anterior  cir- 
cumflex artery  usually  leaves  the  brachial  near  its  origin  (but 
may  arise  from  the  subscapular  (/)  or  one  of  its  branches);  it 
passes  to  the  biceps  (4)  near  the  origin  of  the  latter  and  sends 
a  branch  proximad  to  the  head  of  the  humerus. 

6.  A.  profunda  brachii  or  superior  profunda  (//). — This 
arises  from  the  first  part  of  the  brachial  or  it  may  come  off  from 
one  of  the  branches  of  the  axillary  (e.g.,  the  subscapularis). 
It  passes  along  with  the  radial  nerve  onto  the  dorsal  side  of  the 
humerus  and  supplies  the  triceps  muscle.  It  *  also  sends 
branches  to  the  epitrochlearis  (o)  and  latissimus  dorsi  (7). 

c.  Rami  musculares. — Muscular  branches  are  given  off 
near  the  supracondyloid  foramen  to  the  biceps  (4),  epitro- 
chlearis (6),  and  brachialis  muscles.     A  nutrient  artery  leaves 


THE  ARTERIES. 

the  brachial  proximad  of  the  Bupracoiidyloid  foramen,  either 
separately  or    in  common   with   the   muscular   branches,    and 
passes  into  the  nutrient  foramen  at  the  junction  of  the  middle 
and   distal  thirds  of  the  shaft  of  the  humerus,  supplying  tlie  i 
bone. 

d.  A.  coUateralis  ulnaris  (superior)  (or  A.  anastomotica  1 
magna)  (s). — This  leaves  the  brachial  artery  just  proximad  of  1 
the  supracondyloid  foramen  and  passes  to  the  convexity  of  the  ' 
elbow,  supplying  the  structures  about  the  olecranon, 

c.  A.  coUateralis  radialis  siiperior(Fig.  130). — Thisri 
from  the  axillary  artery  just  proximad  of  the   supracondyloid  ' 
foramen  (Fig.  122.  x),  in  company  with  the  vena  mediana  cubiti 
(j').  passes  across  the  surface   of  the  biceps  (i),  beneath   the 
pectoantibrachialis,  into  the  concavity  of  the  elbow.      Here  it 
gives  branches  to  the  pectoantibrachialis.  clavobrachialis,  and 
extensor  muscles  of  the  forearm.     It  then  passes  onto  the  ven- 
troradial  border  of  the  forearm  (Fig.  130)  and  -runs  along  this 
border,  in  company  with  the  vena  cephalica  (Fig.  130,  c)  and 
the    superficial    radial    nerve    {g-),    to  the   wrist,    sending   off  1 
branches  to  the  integument.      At  the  wrist  it  turns  onto  the 
dorsum  of  the  hand,  passing  in  a  gentle  curve  to  the  ulnar  side 
and  distad,  and  giving  off  a  branch  for  the  space  between  each 
pair    of   metacarpal    bones.      These    branches    {Fig.    130,    e) 
(Aa.    digitales    dorsales)    pass  distad    and    anastomose    with  . 
branches  coming  from  the  palm. 

/.  A.  radialis  (Fig.  123). — Distad  of  the  convexity  of  the 
elbow  the  brachial  artery  takes  the  name  radial  artery.  It 
passes  from  the  supracondyloid  foramen  on  the  medial  side  of 
the  biceps  tendon  (1)  and  beneath  the  pronator  teres  mu.scle 
( 5  ),  giving  off  small  branches,  as  far  as  the  middle  of  the  fore- 
arm, where  it  gives  off  the  ulnar  artery  {i).  It  then  passes 
from  beneath  the  pronator  teres  (  b  )  and  lies  on  the  surface  of 
the  fifth  part  of  the  flexor  profundus  (s  ).  covered  only  by  the 
fascia  and  integument.  Near  the  wrist  it  sends  off  a  branch 
(w)  toward  the  ulnar  side  of  the  arm,  which  passes  into  the 
palm  on  the  surface  of  the  tendon  of  the  flexor  profundus, 
giving  twigs  to  the  digits  and  to  the  pad  in  the  palm.  A 
branch  from  this  may  join  the  ulnar,  and  the  common  trunk 
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thus  formed  passes  into  the  hand  and  gives  origin  to  the  I 
branches  described  under  the  ulnar  artery.  The  presence  and  I 
size  of  this  branch  of  the  radial  varies  with  the  size  of  the  ulnar  I 
artery,  it  being  smaller  or  absent  as  the  ulnar  is  larger.  It  is  I 
shown  at  m,  Fig.  123.  The  radial  artery  {^)  now  turns  m 
gradually  dorsad  and  passes  beneath  the  tendon  of  the  extensor  I 
brevis  pollicis  onto  the  dorsum  of  the  hand.  It  passes  over  the  I 
oblique  groove  on  the  dorsal  surface  of  the  base  of  the  second  I 
metacarpal  beneath  the  tendon  of  the  extensor  carpi  radialis  I 
longus  and  passes  between  the  bases  of  the  second  and  third  I 
metacarpals  into  the  palm  of  the  hand.  Here  it  passes  to  the  I 
ulnar  side  and  anastomoses  with  the  ulnar  artery  to  form  the  1 
palmar  arch,  I 

Branches  of  the  Radial  Artery.  I 

1.  A.  radialis  recurrens  (/).— The  radial  recurrent  arises  I 
in  the  concavity  of  the  elbow  and  sends  a  branch  proximad  to  I 
the  structures  in  the  concavity;  it  then  continues  to  the  radial  I 
side  of  the  forearm  at  the  elbow,  supplying  adjacent  parts  ofl 
the  brachialis  ( 2 ),  the  extensor  carpi  radialis,  and  the  extensor  I 
communis  digitorum.  I 

2.  A.  ulnaris  recurrens  (J). — The  ulnar  recurrent  arises  4 
on  the  medial  side  of  the  tendon  of  the  biceps  and  supplies  I 
structures  in  the  concavity  of  the  elbow  on  the  ulnar  side,  also  I 
the  pronator  teres  (5)  and  proximal  ends  of  the  flexor  carpi  ■ 
radialis  and  flexor  profundis  digitorum.  I 

3.  Rami  musculares. ^Muscular  branches  are  given  offll 
along  the  course  of  the  artery,  to  adjacent  muscles,  A  nutrient  1 
artery  to  the  radius  leaves  the  radial  artery  about  two  centi-  1 
meters  distad  of  the  supracondyloid  foramen,  ■ 

4..  Aa  interosseffi  (anterior  (/)  and  posterior)  are  given  off  I 
usually  separately  between  the  origin  of  the  ulnar  artery  and  J 
the  biceps  tendon.  Sometimes  they  arise  as  a  common  trunk  ■ 
which  soon  divides.  The  posterior  interosseous  artery  passes  I 
distad,  supplying  the  flexor  muscles  of  the  fofL-arm.  It  also  J 
sends  a  branch  to  the  pronator  teres.  The  anterior  interos-  J 
seous  (/)  may  arise  from  the  ulnar  artery.  It  passes  dorsad  to;l 
the  interosseous  membrane,  on  which  it  runs  distad;  sends  afl 
nutrient  branch  to  the  ulna,  and  then  passes  to  the  wrist  in  th^fl 
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— NkRVES    and  ARTBRIR-S   ok   TIIR    t-OREAKM.    ^KR^    V%\<T*    THE 
Fl-tXOK   SlUE. 

Mm.  palmorit  longus.  flexor  clrpi  ndialLi.  flcior  eaipkulnaris,  uid  the  third  and 
founh  heuU  of  fleior  proliindus  <ligil<iruinh>ve  b«n  rcnwved:  tXio  part  or  M.  pnnub 
lor  teres.     I,  biceps;  a,  conjoined  tendon  of  tmchialii  and  claTobnchialii;   3.  ihcM 
porlioD  nf  caput  mediale  of  triceps  brmcbii:  4.  inlennediate  ponton  of  caput  medlale 
of  iriceps  bnchii;  j,  cut  ends  of  pronator  tcr»:  6.  brachioradialis;  7,  eilciuor  caipi 
railialii  lonfrus  and  brevi);  8,  fifth  head  of  fli-xor  profundus  ditptonim;  9,  kcoxI 
head  of  flexor  profundus  d^lorum:  10.  radial  |iaTt  of  flexor  sublimit  dif[iliHiilil:  II, 
comnHin  tendon  of  flexor  profundus  <lig;iioTum:  12.  lirst  head  of  tleiur  profundus 
digitcirum:  1  j.  cut  origin  of  flexor  carfu  ulnaris.     a,  ulnar  nerrc;  ^.  mrduui  ni 
(,  iloruil  culanciMU  branch  of  the  ulnar  nerve;  d.  palnuv  bnnch  of  ulnar  ncrri 
deep  palmar  liranrh:/.  superliciil  iialmarbmnch;  /;'.  A.  bnchialis;  x.  A-  railialii; 
*.  A.  ciillalerali*  ulnaris  tuperint:  i.  A.  radiali*  recurrtns;  j.  A.  ulnaris  recorre 
i.  A.  ulnaris;  /,  A.  inlenisra  anterior:  n,  large  branch  of  A.  ladiali*.  jojnhig 
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substance  of  the  pronator  quadratus,  which  it  supplies.  It 
sends  a  branch  to  the  dorsal  surface  of  the  wrist ;  this  ramifies 
on  the  carpus,  forming  a  network  of  small  arteries. 

5.  A.  ulnaris  {k). — The  ulnar  artery  passes  beneath  the 
second,  third,  and  fourth  parts  of  the  flexor  profundus  digitorum 
(but  outside  of  the  origin  of  the  fifth  part),  to  the  inner  surface 
of  the  flexor  carpi  ulnaris.  It  supplies  the  flexor  carpi  ulnaris, 
the  flexor  profundus  and  palmaris  longus,  and  passes  on  the 
inner  surface  of  the  flexor  carpi  ulnaris  to  the  wrist.  Near  the 
wrist  it  sends  a  branch  onto  the  side  of  the  forearm,  and 
another  to  its  midventral  part,  and  ends  in  a  small  branch 
to  the  wrist  on  the  radial  side  of  the  pisiform  bone.  This 
branch  anastomoses  with  the  radial  to  form  the  palmar  arch, 
described  below. 

6.  The  palmar  arch  (Fig.  124)  is  formed  by  the  termina- 
tion of  the  radial  artery  {a)  in  the  palm  and  its  junction  with 
the  end  of  the  ulnar  (/).  The  radial  artery  reaches  the  palm 
between  the  bases  of  the  second  and  third  metacarpals  and 
passes  thence  toward  the  ulnar  side  and  distad,  piercing  the 
interosseus  muscle  of  the  third  digit  and  lying  on  the  outer 
surface  of  the  interossei  of  the  third  and  fourth  digits  beneath 
the  adductors  of  the  second  and  fifth  digits.  A  small  com- 
municating branch  from  the  radial  passes  to  it  between  the  first 
and  second  metacarpals. 

Branches  of  the  palmar  arch  : 

A.  princeps  pollicis  et  indicis  {c)  leaves  the  palmar  arch 
near  its  radial  end  and  sends  a  branch  onto  the  ulnar  side  of 
the  thumb  and  one  onto  the  radial  side  of  the  index. 

The  palmar  interosseae  {d)  are  three  in  number.  They 
leave  the  palmar  arch  {h)  and  pass  distad  and  dorsad  in  the 
intervals  between  the  four  ulnar  digits.  The  radial  one  passes 
along  the  ulnar  side  of  the  first  digit,  the  ulnar  one  along  the 
radial  side  of  the  fifth  digit.  The  middle  one  divides  and  sup- 
plies the  contiguous  sides  of  the  third  and  fourth  digits.  Each 
of  these  interosseous  arteries  sends  off*  muscular  branches  {e)  to 
the  short  muscles  in  the  palm,  and  branches  into  the  fibrous 
pad  which  occupies  the  palm  of  the  hand.      The  palmar  arch 
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also  Bends  branches  onto  the  dorsum  of  the  hand  at  the  sides 
of  the  fourth  metacarpal.  Branches  pass  from  these  proximad 
to  the  wrist. 

B.  Aorta  abdominalis.  The  Abdominal  Aorta. — 
The  abdominal  aorta  emerges  into  the  abdomen  from  between 
the  crura  of  the  diaphragm,  at  about  the 
level  of  the  second  lumbar  vertebra.  It 
passes  caudad  along  the  dorsal  middle 
line,  lying  to  the  left  of  the  inferior  vena 
cava.  It  gives  off  parietal  branches  to 
the  body  wall,  and  visceral  branches  to 
the  viscera,  and  ventrad  of  the  first  sacral 
vertebra  it  gives  off  two  large  branches  on 
each  side,  the  external  iliac  (Fig.  126,  i) 
and  the  hypogastric  (.Fig.  126,  /) — a  very 
small  median  vessel,  the  sacralis  media 
(Fig.  136,  o),  continuing  the  course  of  the  -rj,^  pj^j^, 
aorta  and  passing  into  the  tail. 

The    aorta    gives    off    tht     following 
branches:   A.  coeliaca;  A.   mesenterica  cics  have  been 
superior;  Aa.  adrenolumbales ;  Aa.  re- rjC'r,ii''%''JS! 
Dales;  A.  mesenterica  inferior:  Aa.  ilio-  nWucior  dsgiii  quinii:  2,. 

,        ,     ,  »         >        t    1  .     >     3'  Mm.  inlerossei  of  third 

lumhales;  Aa.  lumbales  (st^ven  pairs);  ^n^  iounh  digits;  4,  M. 
Aa.  iliacae  extemie ;  Aa.  hypogastricas.    adductor  jyiiiicb;  5,  M. 

A.  A.  C£BllaCa(JMg.  125). —  I  lie  cn;liac  lermination  of  radial  arleiy; 
artery  is  a  large  branch  which  is  given  off  'I*  ^^" 
from  the  aorta  one  centimeter  or  less  Aa.  imeros 
caudad  of  the  opening  in  the  diaphragm,  /^^^lt"  "i'd^^T'S- 
It  passes  directly  ventrad  about  three  or  mar  branch  of  ulnar  nerve. 
four  centimeters,  then  divides,  usually  at  once,  into  three 
branches.  The  most  cranial  of  these  is  the  hepatic  («').  the 
next  is  the  gastrica  sinistra  (c),  while  the  tliird  and  largest, 
seeming  to  form  a  continuation  of  the  ctfiliac,  is  the  splenic  (/) 
(A.  lienalis).  The  ci^eliac  artery  may  give  rise  also,  before  its 
division,  to  the  two  phrenic  arteries  (which,  however,  usually 
arise  from  the  adrenolumbales).  and  cither  before  or  at  the  point 
of  division  to  one  or  two  small  Aa.  ventriculi  dorsales,  which, 
however,  frequently  arise  from  the  gastrica  sinistra. 
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Branches  of  the  cctliac  artery: 

r.   A.  hepatica  {d)- — The  hepatic  artery  passes  cranioven- 
trad,  pierces  the  descending  limb  of  the  great  omentum  and 
passes  craniad  to  the  liver,  lying,  together  with  the  portal  vein  [ 
and  common  bite-duct,  in  the  ventral  boundary  of  the  foramen  1 


Fic.  laj, — The  Qeliac  Artery  and  its  Branches. 
a,  abdomitiBl  norta;  /•,  A.  cicliacii:  e,  A.  meiciiierica  superior  (tui);  d,  A.  be- 
patica(cut};  e,  A.  guuica  sinisira;/,  A.  licnilis;  g,  A.  easUoduodenalis  (cat  from  '' 
A.  hepBliCB);  i,  A.  pyloricn;  >,  A.  gastrocpiploica  dextrt;  j.  A.   pancrealicodlK)de- 
Dalis  superior:  *,  A.  pnncreaticoduMlenalis  inrerior  (cut   from  inlerioT  meseoEcric); 
/,  A.  vcniriculi  dorsalii.     i,  iipleen;  i.  slomach:  j,  duodenum:  4<  pancreas. 

epiploicum  (foramen  of  Winslow)  and  contained,  together  with 
the  last-named  vessels,  in  a  fibrous  sheath  called  the  capsule 
of  Glisson.     Just  before  entering  the  sheath  it  gives  off  the 
gastroduodenalis  (^).     At  its  termination  the  hepatic  artery  j 
divides,  sending  branches  to  the  lobes  of  the  liver  and  a  (^sticf 
artery  to  the  gall-bladder. 

a.  A,  gastroduodenalis  ^^).— This  arises  from  the  hepatic  J 
near  the  pylorus  and  passes  caudad,  dividing  one  or  two  centi-' 
meters  from  its  origin  into  three  branches,  A.  pylorica  (A), 
A.  pancreaticoduodenalis  superior  ly),  and  A.  gastroepiploica 
dextra  (/).  The  pylorica  {//)  (which  may  arise  directly  from 
the  hepatic)  passes  to  the  pylorus,  thence  along  the  lesser  cur- 
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vaturc  of  the  stomach,  dividin^j  into  numerous  branches  and 
anastomosing  with  the  gastrica  sinistra.  The  pancreaticoduo- 
denalis  superior  (J)  passes  to  the  duodenum,  supplying  it  and 
the  duodenal  part  of  the  pancreas  and  anastomosing  with  the 
pancrcaticoduodenalis  inferior  {k).  The  gastroepiploica  dextra 
(/ )  passes  along  the  greater  curvature  of  the  stomach  from  the 
pyloric  end  and  supplies  the  walls  o(  the  stomach,  sending 
branches  also  to  the  ascending  limb  of  the  great  omentum. 
These  branches  anastomose  with  the  terminal  branches  of  the 
splenic  artery. 

2.  A.  gastrica  sinistra  {e). — This  arises  from  the  coeliac 
artery  and  passes  to  the  lesser  curvature  of  the  stomach, 
extending  along  this  to  the  right.     It  gives  off  many  branches 

^  to  the  walls  of  the  stomach,  and  anastomoses  with  A.  pylorica. 

A.  ventriciili  dorsalis  (/). — One  or  two  small  arteries 
which  arise  either  from  the  gastrica  sinistra  or  the  coeliac 
artery,  and  pasj>  toward  the  dorsal  part  of  the  greater  curvature 
of  the  stomach  near  its  cardiac  end. 

3.  A.  lienalis  (/). — The  splenic  artery  is  the  largest  of  the 
branches  of  the  coeliac  axis,  of  which  it.  appears  to  be  the  direct 
continuation.  It  divides  into  two  large  branches,  one  to  the 
cranial  end,  the  other  to  the  caudal  end,  of  the  spleen  (1). 
From  the  latter  a  large  branch  passes  to  the  pancreas  and 
descending  limb  of  the  great  omentum. 

B.  A.  mesenterica  superior  (Fig.  126,  d). — The  superior 
mesenteric  artery  is  larger  than  the  cceliac.  It  supplies  the 
blood  to  the  small  intestines  and  caudal  portion  of  the  pancreas 
and  to  the  ascending  and  transverse  colon.  It  arises  from  the 
ventral  side  of  the  abdominal  aorta  about  one  centimeter 
caudad  of  the  coeliac  axis  and  passes  caudoventrad,  forming  a 
curve  with  the  convexity  dextrad.  It  gives  off  the  pancrea- 
ticoduodenalis  inferior,  colica  media,  colica  dextra,  ileocolica, 
and  numerous  branches  to  the  small  intestine. 

I.  A.  pancreaticoduodenalis  inferior  (Fig.  125,  k). — This 

passes  to  the  caudal  end  of  the  pancreas  and  a  part  of  the 
duodenum,      anastomosing    with     the    pancreaticoduodenalis 
superior. 
.    2.  A.  colica  media  is  a  large  branch  to  the  transverse  and 
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descending  portions  of  the  large  intestine.  It^divides  and  sends 
branches  in  both  directions  which  anastomose  with  the  colica 
dextra  and  with  branches  from  the  inferior  mesenteric  arteries. 

3.  A.  colica  dextra. — A  small  branch  which  passes  to  the 
ascending  and  transverse  colon,  anastomosing  with  the  colica 
media  and  ileocolica.      It  is  sometimes  absent. 

4.  A.  ileocolica. — This  passes  to  the  caecum  and  supplies 
that  structure,  sending  branches  to  the  ileocolic  valve  and  the 
caudal  end  of  the  ileum,  and  anastomosing  with  the  colica 
dextra  and  the  intestinal  branches  of  the  superior  mesenteric. 

5.  The  superior  mesenteric  now  divides  into  about  sixteen 
terminal  branches  which  pass  to  the  small  intestine.  In  nniany 
cases  these  branches  unite  near  the  intestine,  forming  arches, 
and  from  these  arches  numerous  short  branches  pass  to  the 
intestine. 

3.  A.  adrenolumbalis  (or  Itunboabdominalis)  (Fig.  126,  e), 
— This  rises  from  the  aorta,  one  on  each  side,  about  two 
centimeters  caudad  of  the  superior  mesenteric.  Eac^h  passes 
laterad  onto  the  dorsal  body  wall,  supplying  the  muscles  of  this 
region.  A  large  branch  passes  caudad  along  the  surface  of  the 
muscles  dorsad  of  the  kidney  and  anastomoses  with  the  ilio- 
lumbar artery.      From  the  adrenolumbalis  rises  usually: 

A.  phrenica  {/). — The  phrenic  artery  rises  either  from  the 
cceliac  (c)  or  the  adrenolumbalis  (^')  and  passes  to  the  dia- 
phragm, near  its  dorsal  border.  In  the  diaphragm  it  passes 
ventrad,  lying  at  the  medial  margin  of  the  costal  portion  of  the 
diaphragm,  as  far  as  its  sternal  portion,  where  it  unites  with  the 
artery  of  the  opposite  side.  The  two  thus  form  an  arch,  from 
which  radiating  arteries  pass  off  to  supply  the  diaphragm. 

4.  A.  renalis  {£-). — The  two  renal  arteries  arise  from  the 
sides  of  the  aorta,  usually  at  about  the  same  point,  so  that  the 
left  passes  caudolatcrad  and  the  right  craniolaterad  (owing  to 
the  position  of  the  kidneys).  The  artery  usually  divides  just 
before  entering  the  kidney  (2).  It  passes  dorsad  of  the  vein 
(/).  The  renal  artery  sometimes  sends  a  branch  to  the  supra- 
renal body  ( 1 ).  It  also  occasionally  gives  origin  to  the  sper- 
matic artery  (//). 

5.  A.  spermatica  interna  (A). — This  rises  from  the  aorta 
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—Abdominal  Ulohu-vkssels,  Venthai.  View. 
a,  vena  cava  inrerbr;  h,  abdomhiBl  aorta;  i,  A.  coeliaca  (cut);  tf,  A.  nie«n- 
terica  superior  (cut);  <-,  A.  adrenolunibalia :  /,  A.  phrcnica;fi  A.  icnalU;  A,  A.  ^per- 
matica  int«ma:  (*,  A.  mescnlerica  inferior  (cul): /.  A.  iliolumbalis;  k,  A.  lliaea 
cKlcma:  I,  A.  hypogaslrics;  m,  bcKiiuiing  of  A.  iemDralis;  H,  A.  umlMlicalk;  •>.  A. 
and  V.  BBcralk  media  (c,  the  artery:  <•'.  Ihe  vein);  /,  A.  gluiGS  superiac.  i.  K. 
glntea  infenot;  r,  A.  and  V.  hemorrhoid  at  in  mcdin-,  j.  V.  aAtetuJVoHtoii'^-,  >.  "^  ■ 
ren«li»;  h,  V.  spermeiica  interna;  r,  V,, \lio\ttmba\U\  iu,\.  W^,tB.cIra«wl«l^■y^^J^ 
fcMoretis;  j;  V-  and  A.  profiintU  feino/,s;  t.  V.  hyyig^rtlWfc.  ^ 

2,  kidney;  j,  tinUet;  4,  outline  (b»T)We>l  <it  Tectum.^ 
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on  each  side  at  about  the  level  of  the  caudal  ends  of  the  kidneys, 
and  passes  laterad  (or  it  may  arise  from  the  renal).  In  male 
specimens  the  artery  turns  caudad,  along  with  the  correspond- 
ing vein  {u)j  and  passes  to  the  inguinal  canal.  Thence  it 
passes  along  with  the  vas  deferens  and  the  vein  (forming 
all  together  the  spermatic  cord)  to  the  testes  and  the  other 
structures  in  the  scrotum. 

In  females  (Fig.  1 12,  2,  page  265)  the  artery  is  larger  and 
passes  more  nearly  directly  laterad,  being  much  convoluted. 
It  passes  to  the  ovary,  being  now  called  the  ovarian  artery. 
It  sends  branches  into  the  ovary  {c)  and  to  the  cranial  end  of 
the  uterus  (/) ;  the  latter  anastomosing  with  branches  of  the 
uterine  artery  (3). 

6.  A.  mesenterica  inferior  (Fig.  126,  i). — The  inferior  me- 
senteric artery  has  its  origin  from  the  aorta  at  about  the  level  of 
the  last  lumbar  vertebra.  It  passes  toward  the  large  intestine, 
and  near  it  divides  into  two  branches,  the  colica  sinistra^ 
which  passes  craniad  along  the  descending  colon,  anastomos  - 
ing  with  the  colica  media,  and  the  superior  hemorrhoidal ^ 
which  passes  caudad  along  the  descending  colon  and  rectum 
and  anastomoses  with  the  middle  hemorrhoidal  (page  308). 

7.  A.  iliolumbalis  (Fig.  126,  j). — The  iliolumbar  arteries 
arise  from  the  aorta  about  two  centimeters  caudad  of  the  inferior 
mesenteric  and  pass  laterad  over  the  ventral  surface  of  the  psoas 
minor  and  iliopsoas  muscles.  Each  divides  into  two  main 
branches,  one  passing  caudad  and  the  other  craniad ;  these 
supply  the  muscles  of  this  region.  The  cranial  branch  anas^ 
tomoscs  with  branches  of  the  adrenolumbalis  (v).  The  caudal 
branch  sends  an  artery  through  the  abdominal  wall  to  appear 
at  the  cranial  edge  of  the  thigh ;  it  passes  onto  the  lateral  sur- 
face of  M.  sartorius  and  extends  here  some  distance  distad. 

8.  A.  lumbalis. — There  are  usually  seven  pairs  of  lumbar 
arteries,  passing  almost  directly  dorsad  from  the  dorsal  surface 
of  the  aorta ;  the  first  pair  arising  just  craniad  of  the  diaphragm, 
the  last  at  the  same  level  as  the  origin  of  the  external  iliac. 
The  two  arteries  of  a  j)air  usually  arise  from  the  aorta  one 
behind  the  other,  or  they  may  arise  by  a  common  trunk. 
They   correspond    to    the    intercostal    arteries.      They   pass 
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between  the  centra  of  the  vertebra  and  the  muscles  of  the  I 
dorsal  region,  and  send  one  main  branch  laterad,  the  other  j 
dorsad;  both  supply  the  dorsal  muscles.  From  the  dorsal  | 
branch  small  arteries  pass  into  the  vertebral  canal  to  join  the  1 
anterior  spinal  artery. 

9.  A.  iliaca  externa  (Fig.  126,  *). — The  external  iliac  , 
artery  passes  obliquely  caudad  from  the  aorta,  lying  vi;ntrad  of 
the  common  iliac  vein  and  against  the  medial  surface  of  the  \ 
psoas  minor  muscle.  It  passes  onto  the  ventral  surface  of  this 
and  the  iliopsoas  and  at  the  same  time  reaches  the  tendon  of  the 
abdominal  muscles;  through  a  small  opening  in  this  tendon 
lying  ventrocaudad  of  that  for  the  iliopsoas,  it  leaves  the 
abdominal  cavity.  On  its  emergence  from  the  abdominal 
cavity  onto  the  medial  surface  of  the  thigh  it  receives  the  name 
A.  femoralis  iw).  The  branches  of  the  external  iliac  artery 
are  described  below  ipage  309). 

10.  A.  hypogastrica  (or  iliaca  interna)  (Fig.  136, /).— The 
hypogastric  or  interna!  iliac  arteries  are  given  off  from  the  aorta 
usually  within  a  centimeter  caudad  of  the  external  iliac.  Each  ■ 
passes  caudolaterad,  lying  on  the  medial  side  of  the  common 
iliac  vein,  and  divides  into  branches  which  supply  the  strut!-  -j 
tures  within  the  pelvis  and  the  muscles  about  the  pelvic  wall. 
There  is  much  variation  in  the  origin  and  relations  of  the 
branches  nf  this  artery.  The  following  seems  to  be  a  very 
common  arrangement:  A  very  short  distance  from  the  origin 
the  umbilical  artery  («)  is  given  off.  The  hypogastric  artery 
then  extends  two  or  three  centimeters  and  gives  off  A. 
glutea  superior  (/),  which  passes  at  once  to  the  pelvic 
wall.  .-\  little  farther  caudad  the  hypogastric  divides  into  the 
middle  hemorrhoidal  (/-).  to  the  rectum,  and  the  glutea  in- 
ferior ((/),  which  passes  out  of  the  pelvis. 

liranches  of  the  hypogastric  artery: 

a.  A.  umbilicalis  (Fig.  126,  «). — This  small  artery  arises 
from  the  hypoga.stric  about  one  centimeter  from  the  beginning 
of  the  latter,  and  passes  ventrad  to  the  bladder.  Here  it  divides 
into  two  branches — the  superior  vesical  to  the  sides  of  the 
bladder,  the  inferior  vesical  to  the  neck  of  the  bladder  and  the  ' 
urethra.  1 
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l>.  A.  g'lutea  superior  (Fig.  126,  p). — This  passes  dorso- 
laterad  from  the  hypogastric  and  reaches  the  pelvic  nail  against 
tlie  medial  surface  of  the  ilium.  Here  it  divides  into  two 
branches.  One  passes  between  the  iliopsoas  muscle  and  the 
ventral  border  of  the  ilium  to  the  media!  surface  of  the  gluteus 
inaximus;  it  gives  branches  to  the  gluteus  muscles,  the  pyri- 
formis,  and  the  rectus  fcmoris.  The  other  branch  passes  dorsad 
of  the  ilium,  sending  a  branch  to  the  medial  surface  of  the 
gluteus  medius.  and  a  small  branch  which  joins  the  lateral 
sacral  artery  and  enters  thus  the  sacral  canal. 

c.  A.  hemorrhoidalis  media  (Fig.  126,  r). — The  middle 
hemorrhoidal  passes  vcntrad  from  the  hypogastric,  onto  the 
lateral  surface  of  the  rectum.  It  passes  caudad  near  the  ventral 
side  of  the  rectum  as  far  as  the  anus.  A  short  distance  from  the 
origin  it  gives  off  a  branch  which  passes  almost  directly  ventrad 
toward  the  beginning  of  the  urethra.  In  the  male  this  branch 
is  small,  sending  twigs  to  the  urethra  and  the  prostate.  In 
the  female  it  is  much  larger,  forming  A.  uterina  (Fig.  112,  3, 
page  265).  The  uterine  artery  turns  craniad  onto  the  uterus, 
which  it  supplies,  passing  to  the  cranial  end  of  the  uterine 
cornu  and  anastomosing  witli  the  ovarian  artery. 

The  middle  hemorrhoidal  gives  off  in  the  female  branches 
to  the  vagina  (Fig.  I12,  m)  and  neck  of  the  bladder  (i).  and 
a  large  branch  to  the  urogenital  sinus  (;/);  it  then  supplies  the 
anal  glands  and  other  structures  about  tile  anus,  and  anas- 
tomoses with  the  terminal  branches  of  the  hemorrhoidalis 
superior.  In  the  male  branclilets  are  given  to  the  urethra,  to 
the  bulbourethral  (or  Cowper's)  gland,  and  to  the  penis.  The 
A.  dorsalis  penis  is  a  small  branch  which  passes  along  the 
median  dorsal  groove  of  the  penis  to  the  glans.  The  middle 
hemorrhoidal  then  supplies  the  structures  about  the  anus  and 
anastomoses  with  the  superior  hemorrhoidal,  as  in  the  femalo. 

i/.  A.  glutea  inferior  (Fig.  126,  g). — This  is  the  terminal 
portion  of  the  hypogastric.  It  passes  along  with  the  great 
sciatic  nerve  to  the  great  sciatic  notch,  and  reaches  the  medial 
surface  of  M.  pyriformis.  It  divides  into  branches  which  sup-  -. 
ply  the  gluteus  and  pyriformis  muscles,  while  a  small  branch 
accompanies  the  great  sciatic  nerve.     A   small   branch   also  ■ 
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passes  onto  the  lateral  surface  of  the  tail,  extending  caudad 
along  its  side. 

II.  A.  sacralis  media  (Fig.  126.0). — This  is  the  continua- 
tion of  the  aorta  into  the  sacral  and  caudal  regions.  It  extend* 
to  near  the  end  of  the  tail,  lying  in  the  ventral  middle  line 
against  the  sacral  and  caudal  vertebra;.  In  the  caudal  region 
it  passes  through  the  haemal  arches,  covered  by  the  chevron 
bones.  Between  the  vertebrae' it  gives  off  side  branches  com- 
parable to  the  intercostal  and  lumbar  arteries  of  the  aorta. 

Branches  of  the  sacralis  media: 

a.  A.  sacralis  lateralis, ^Behind  the  first  sacral  vertebra 
a  large  branch,  the  lateral  sacral,  is  given  off  on  each  side. 
This  enters  the  first  anterior  sacral  foramen,  gives  a  branch  to 
the  structures  in  the  sacral  canal,  and  sends  a  dorsal  branch 
out  through  the  posterior  sacral  foramen  to  the  muscles  on  the 
dorsal  side  of  the  sacrum. 

Similar  but  smaller  branches  are  given  oflf  between  the  suc- 
ceeding vertebra;,  sacral  and  caudal. 

The  External  Ilitu  and  its  Branches. — The  origin  of  the 
external  iliac  (Fig.  126,  k)  is  described  above  (page  307;. 
It  gives  off  the  following  branches: 

I.  A.  profunda  femoris  (Fig.  126, y). — This  is  given  off  just 
before  the  external  iliac  leaves  the  abdominal  cavity.  It  passes 
caudad,  and  about  one  centimeter  from  its  origin  it  gives  off 
three  branches,  sometimes  all  separately,  sometimes  two  in 
common.  One  of  these  passes  mediad  in  the  lateral  ligament 
of  the  bladder  and  ramifies  on  the  lateral  surface  of  that  organ. 
A  second  passes  through  the  abdominal  wall  and  into  the  fat 
on  the  medial  surface  of  the  thigh:  it  sends  a  branch  caudad 
toward  the  e.'tternal  genital  organs,  while  its  main  trunk  passes 
distad  in  the  subcutaneous  fat  almost  to  the  knee.  From  one 
of  these  two  a  small  branchlet  passes  in  the  male  to  the  sper- 
matic cord  and  accompanies  this  to  the  testis;  it  represents 
thus  the  external  spermatic  artery.  The  third  branch, 
A.  epigastrica  inferior,  passes  directly  to  the  ventral  surface  of 
the  rectus  abdominis  muscle,  on  which  it  passes  craniad,  sending 
branche.s  to  the  muscles  of  the  abdominal  walls.  It  anasto- 
moses with  terminal  branches  of  the  internal  mammary  artery. 
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The  profunda  femoHs  itself  passes  beti 
and  the  pectineus  n  uscle      then 
to    the    mcdi  1  su  face  of  the 
adductor  femor  s       It  d 
into  branches     h  ch  supply 
the      pectineus      adductor 
longus,  adductor  femoris 
caudofemoral  s  quadratus 
femoris,   sem  memb 
sus,  and  sem  t     d 

2.  A.  femoralis 
127). — This  IS   thi 
tinuation  of  the  external 
iliac  onto  the  medial  sur- 
face of  the  thigh.     The 
artery  lies  in  a  triangular 
depression     between     the 
borders  of  the  sartorius  (i) 
and  gracilis  (  n }  muscles.    T!\r 
floor  of  the  depression  is  forniL-il 
by  the  adductor  longus  (6),  pec- 
tineus  (5),    vastus    internus.   and 
rectus    femoris  (a)   muscles.     This 
triangular   depression  is    known   as  the  ilio- 
pectineal  fossa,  or  Scarpa's  triangle;  it  con- 
tains also  the  femoral  vein  {a)  and  saphenous 
nerve  (^),  which  pass  along  with  the  artery 

I'lu.  I  »7,— Superficial  Artekibs,  Veins,  and  Nbrvm  on 
THE  Medial  Suie  of  th£  Leu. 
a,  A.  and  V.  remonlis;  b,  N.  feinordis;  r,  A.  pnifundft 
teiDOris;  d,  A.  and  V.  drcumfleia  femoris  lateralis;  f,  Tunus 
muscuturii;  /,  A.  saphena  and  V.  sapliena  mBgni;  g.  N. 
saphcnus;  t.  A.  and  V.  onicuUris  genu  niprcmn;  i,  N.  libi' 
alis:  /.  planliu-  branch  of  A.  saphena;  *.  dorsal  brunch  of  A. 
SBpbcna.  I,  M.  sartorius;  3,  M.  tensor  fascix  lalx;  l,  M. 
rectus  femoris;  4,  M.  iliopsoas;  5,  M.  peclineus;  6,  M.  ad- 
ductor longus;  7,  M.  addaclor  fetaoris;  S,  M.  semimembra- 
nosus; 9,  M,  gracilis;  10,  M.  semilendinusus;  II,  medialbctid 
»f  M.  gastrocncmiu-i:  iz,  M.  plantarii;  13,  M.  flexor  longus 
di^iluruiu;  14,  M.  liUalis  anterior;  I5,  tibia. 
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The  artery  extends  distad,  and  at  about  the  middle  of  the  length 
of  the  thigh  it  passes,  along  with  the  vein  and  nerve,  into  a 
groove  between  the  vastus  mcdialis  and  the  adductor  femoris. 
This  groove  is  converted  into  a  canal  by  the  overl)'ing  aponeu- 
rosis;  it  is  known  as  Hunter's  canal  or  the  canalis  adduc- 
torius.  At  the  dista!  end  of  the-  adductor  femoris  the  femoral 
artery  ceases  to  be  superficial  and  passes  between  the  vastus 
medialis  and  the  semimembranosus  to  the  popliteal  space;  it 
now  receives  the  name  A.  poplitea. 

Branches  of  the  femoral  artery: 

a.  A.  circumflexa  femoris  lateralis  (Fig.  127.  (/). — The 
lateral  circumflex  arises  from  the  femoral  about  one  centimeter 
from  its  emergence  from  the  abdominal  cavity.  It  passes 
craniad  and  laterad  and  divides  into  two  main  portions.  One 
part  passes  between  the  rectus  femoris  and  vastus  medialis, 
gives  branches  to  thesu  muscles,  and  sends  an  ascending 
branch  to  the  structures  about  the  hip-joint,  and  a  descend- 
ing branch  into  the  vastus  medialis  muscle.  The  remainder 
of  the  lateral  circumflex  passes  along  the  inner  (lateral)  surface 
of  the  sartorius  ( 1 )  to  the  cranial  border  of  the  leg,  giving 
branches  to  the  sartorius  ( 1 )  and  tensor  fascia.-  lata;  ( 2 ). 

6.  A  large  muscular  branch  {e)  passes  caudad  (or  ventrad) 
and  distad  across  the  distal  end  of  the  adductor  femoris  (?) 
and  between  the  gracilis  (9)  and  semimembranosus,  supplying 
these  muscles.  Other  small  muscular  branches  may  be  given 
off  from  both  sides  of  the  femoral. 

f.  A.  artictilaris  genu  suprema  (//). — The  superior  articu- 
lar artery  arises  from  the  femoral,  either  in  common  with  the 
saphenous  artery  or  separately,  a  little  proximad  of  the  point 
where  the  femoral  ceases  to  be  superficial.  It  passes  toward 
the  knee,  between  the  vastus  medialis  and  semimembranosus, 
and  covered  by  the  sartorius  (i),  and  ramifies  over  the  medial 
surface  of  the  knee-joint  and  in  the  structures  just  proximad  of 
the  joint. 

d.  A.  saphena  {/). — The  saphenous  artery  frequently  takes 
origin  in  common  with  the  superior  articular  (A),  but  may  arise 
separately  at  about  the  same  level.  It  passes  distad  across  the 
gracilis  (9),  accompanied  by  the  saphenous  nerve  {^)  and  vein, 
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sends  several  branches  dorsad  (toward  the  knee),  and  at  about 
the  middle  of  the  lower  leg  it  divides  into  tVv'o  main  branches, 
a  dorsal  branch  {k),  passing  to  the  dorsum  of  the  foot,  and  a 
plantar  branch  (J),  to  the  sole  of  the  foot.  The  dorsal  branch 
is  accompanied  by  the  main  saphenous  nerve  {g)  and  vein.  It 
sends  one  or  two  branches  to  the  medial  side  of  the  ankle- 
joint,  passes  then  onto  the  dorsum  of  the  foot,  and  divides  into 
four  main  branches.  The  medial  one  passes  along  the  medial 
side  of  the  medial  digit;  the  other  three  pass  to  the  intervals 
between  the  digits.  Each  divides  into  two  branches  which 
supply  the  contiguous  sides  of  the  two  digits  between  which 
the  interval  lies.  The  dorsal  branch  thus  supplies  arteries  to 
the  sides  of  all  the  digits  except  to  the  lateral  side  of  the  lateral 
digit.     This  is  supplied  by  A.  suralis. 

The  plantar  branch  (j)  is  larger  than  the  dorsal.  It  passes 
distad  on  the  medial  surface  of  the  flexor  longus  hallucis, 
accompanied  by  the  tibial  nerve,  and  across  the  space  between 
the  tendon  of  Achilles  and  the  flexor.  It  gives  superficial  and 
deep  branches  to  the  structures  about  the  ankle-joint,  and 
sends  inward  a  branch  from  the  lateral  side  (Fig.  128,  d) 
which  joins  the  termination  of  A.  tibialis  anterior  to  form  the 
plantar  arch.  It  then  passes  distad  along  the  plantar  surface 
of  the  foot,  nearer  its  medial  border.  Beneath  the  pad  in  the 
sole  of  the  foot  it  divides  into  three  branches  which  supply  the 
interosseous  spaces  between  the  three  digits. 

€,  A.  poplitea. — The  main  trunk  of  the  femoral  artery 
passes  between  the  vastus  medial  is  and  the  semimembranosus 
and  then  through  the  distal  portion  of  the  adductor  femoris  to 
reach  the  popliteal  space.  This  is  the  space  ventrad  (or 
caudad)  of  the  knee,  between  the  biceps  flmoris  on  one  side 
and  the  semimembranosus  on  the  other. I  Here  the  artery 
receives  the  name  A.  poplitea,  or  popliteal  artery.  The  pop- 
liteal artery  gives  off  a  number  of  large  branches  as  it  passes 
through  the  popliteal  space,  passes  between  the  condyles  of 
the  femur  and  underneath  the  popliteal  muscle,  and  finally 
turns  dorsolaterad  between  the  tibia  and  fibula,  just  distad  of 
the  head  of  the  fibula.     It  now  receives  the  name  A.  tibialis 
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anterior  and  passes  distad  along  the  dorsal  (anterior)  border 
of  the  fibula. 

Branches  of  the  popliteal  artery: 

1.  A.  suralis. — This  is  a  large  branch  which  passes  distad 
from  the  caudal  side  of  the  popliteal  artery.  It  sends  branches 
to  the  biceps  and  to  the  fat  in  the  popliteal  space,  and  passes 
onto  the  ventral  border  of  the  lateral  head  of  the  gastrocnemius. 
It  sends  branches  to  both  heads  of  the  gastrocnemius  and  to 
the  popliteus,  passes  distad  onto  the  lateral  surface  of  the  ten- 
don of  Achilles,  and  may  be  traced  to  the  proximal  portion  of  | 
the  dorsolateral  side  of  the  foot,  where  it  sends  many  branches 
to  the  integument  about  the  ankle-Joint.  It  then  passes  along 
the  lateral  side  of  the  foot  and  supplies  the  artery  on  the  lateral 
side  of  the  fifth  digit. 

2.  Aa.  genu  posteriores. — Several  small  arteries  which 
pass  to  the  knee-joint. 

3.  Rami  musculares. — Numerous  small  branches  to  the 
muscles  about  the  popliteal  space. 

4.  A,  tibialis  posterior. — This  is  the  largest  branch  of  the 
popliteal  artery,  which  it  leaves  just  before  the  latter  passes 
beneath  the  popliteal  muscle.  The  tibialis  posterior  passes  at 
first  mediad,  then  turns  distad,  passes  across  the  popliteus 
muscle  onto  the  surface  of  the  flexor  longus  hallucis,  and 
ramifies  in  the  substance  of  this  muscle  and  its  tendon.  It 
gives  branches  also  to  the  gastrocnemius  and  soleus.  (It  does 
not  pass  into  the  foot  as  does  the  corresponding  artery  in 
man.) 

5.  A.  tibialis  anterior. — The  anterior  tibial  artery  is  the 
continuation  of  the  popliteal  after  its  passage  through  the  inter- 
osseous membrane  between  tibia  and  fibula  to  the  dorsal  side  of 
the  lower  leg.  Here  it  passes  distad,  lying  against  the  inter- 
osseous membrane,  between  the  extensor  longus  digitorum  and  ' 
the  tibialis  anterior  muscle,  or  partly  imbedded  in  the  substance 
of  the  latter.  It  passes,  lying  beneath  the  tendons  of  these 
muscles,  through  the  transverse  ligament  proximad  of  the 
malleoli,  thus  reaching  the  dorsum  of  the  foot.  It  extends  dis- 
tad across  the  tarsus  to  the  space  between  the  second  and  third 
metatarsals,  and  through  this  space  to  the  plantar  side  of  the 
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foot  (Fig.  128).  Here  it  receives  one  or  two  small  branches 
(«  and  d)  from  the  plantar  branch  of  A.  saphena  (f(.irniinjj 
with  them  tlie  plantar  arch 
(<:)).  and  passing  distad  and 
slightly  laterad,  divides  into 
three  main  portions  U')-  These 
(Aa.  digitales  plantares)  pass 

to  the  three  intervals  between 
the  digits.  The  medial  one 
passes  along  the  lateral  side 
of  the  second  digit;  the  next 
divides,  sending  a  branch  to 
the  lateral  side  of  the  third 
digit  and  the  medial  side  of 
the  fourth;  the  lateral  one 
passes  along  the  medial  border 
of  the  fifth  digit.  The  Aa. 
digitales  plantares  send  num- 
erous branches  to  the  interos- 
seous muscles. 

Branches    of    the    tibialis 
anterior : 

a.  A.  tibialis  recurreiu. 
—  Immediately  after  passing 
through  the  interosseous  mem- 
brane the  anterior  tibial  sends 
a  small  arterj'  proximad  to  the  J 
knee-joint.  1 

/>.     Rami    musculares.  —    , 
Numerous      short      branches 

_        ,  throuchout  the  course  of  the 

Ft<;.  lis,— Deei'  Arteries   on  the  '' 

I'LWTAR  SuRfAi  E  ur  THR  KooT.      Ertefy,  to  the  muscles  about  it. 
«.  medial  twig  from  plMlar  branch  of  RamuS   SUpetficialiS.— 

A.    saphcna:    *,    A.   Ubialis    anlcnor    {or  r 

ptBiiiBris  prufunda):  e,  plantar  arch;  d,  A   larger  branch     leaves    the 

ialernl  twig    from    planlar    branch  of  A.  ._.         ,  e 

,a;   ..    .crminal   branche,   from   A.  lateral    surface 


the  artery 
about  one-third  the  distance 
from  the  knee  to  the  ankle  and  passes  along  with  the  super- 
ficial peroneal  nerve,  at  first  beneath  M.  peroneus  longus,  then 
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superficially.  It  passes  onto  the-  dorsal  surface  of  tlic  foot  and 
becomes  connected  with  terminal  brandies  of  A.  saphena. 

li.  A.  tarsea  medialis.^This  arises  from  the  tibialis  an- 
terior just  distad  of  the  transverse  ligament  through  which 
it  passes  at  the  ankle,  passes  over  the  media!  surface  of 
the  astragalus,  and  is  distributed  to  the  ligaments  about  the 
ankle-joint.  It  anastomoses  with  the  plantar  branch  of  A. 
saphena. 

e.  A.  metatarsea. — The  metatarsal  artery  passes  laterad 
from  the  tibialis  anterior  at  the  distal  boundary  of  the  tarsus, 
on  the  dorsal  surface  of  the  foot.  It  sends  branches  distad  in 
the  intervals  between  the  third  and  fourth  and  the  fourth  and 
fif^h  metatarsals. 

The  distal  branches  {Fig.  12S)  of  the  tibialis  anterior  have 
been  described  in  the  general  description  of  the  artery. 

THE   VEINS.     VEN^. 

Vense  pulmoaales.     The  Pulmonary  Veins. 

The  pulmonary  veins  follow  in  the  lungs  the  course  of  the 
bronchi.  They  enter  the  left  auricle  in  three  groups  (Fig. 
1 16,  page  276).  The  first  of  these  (/')  comes  from  the  anterior 
and  middle  lobes  of  the  right  side,  the  second  (A)  from  the 
corresponding  lobes  of  the  left  side,  and  the  third  (^)  from  the 
terminal  lobes  of  both  sides.  Each  group  is  composed  of  two 
or  three  veins  and  opens  into  a  sinus  or  extension  of  the  auricle. 
The  sinuses  are  from  their  position  dextral  (J),  sinistral  (A), 
and  dorsal  (^). 

The  Veins  of  the  Body. 

The  veins  of  the  body  may  be  classified  into  three  main 
groups:  (1)  the  veins  of  the  heart;  (2)  the  superior  vena  cava 
and  its  branches;  (3)  the  inferior  vena  cava  and  its  branches. 
The  portal  system  of  veins  will  be  considered  with  the  inferior 


1 .  Veins  of  the  Heart. 

The  veins  of  the  heart  consist  of  one  large  vein,  the  vena 
cordis  magna,  and  a  number  of  small  veins. 
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Vena  cordis  magna  (Fig.  1 18,  s). — This  arises  as  a  number 
of  scattered  branches  on  the  surface  of  both  ventricles.  These 
unite  to  form  two  main  trunks.  One  of  these,  on  the  ventral 
side  of  the  heart,  marks  externally  the  septum  between  the 
two  ventricles.  It  passes  beneath  the  left  auricular  appendage, 
then  turns  to  the  left  and  passes  along  the  sulcus  coronarius 
to  the  dorsal  side  of  the  heart.  Here  it  unites  with  the  second 
main  trunk  which  ramifies  over  the  surface  of  the  left  ven- 
tricle. Arriving  at  the  base  of  the  right  auricle  it  enters 
this  by  the  coronary  sinus,  which  lies  just  beneath  the  opening 
of  the  inferior  vena  cava. 

In  addition  to  the  vena  cordis  magna  and  its  branches 
there  are  a  number  of  small  veins,  especially  in  the  wall  of  the 
right  ventricle.  These  enter  the  right  auricle  by  a  number  of 
small  separate  openings  along  the  sulcus  coronarius. 

2.  Vena  cava  superior  (Fig.  \2g,  b). 

The  superior  vena  cava  is  the  great  vein  returning  the 
blood  from  the  head,  fore-limb,  and  cranial  part  of  the  trunk. 
It  extends  from  the  level  of  the  first  rib  on  the  right  side  of  the 
vertebral  column  to  the  right  auricle.  Its  caudal  end  lies 
dorsad  of  the  aortic  arch.  Opposite  the  right  rib  it  is  formed 
by  the  junction  of  the  two  innominate  veins  (;;/). 

Branches  of  the  superior  vena  cava : 

I.  V.  azygos  {d), — The  first  branch  of  the  superior  vena 
cava  is  the  azygos  vein,  which  enters  the  vena  cava  on  the 
right  side  a  centimeter  or  less  craniad  of  the  root  of  the  right 
lung.  It  is  formed  in  the  abdominal  cavity  by  the  confluence 
of  two  or  three  small  veins,  which  collect  the  blood  from  the 
muscles  of  the  dorsal  wall  of  the  abdomen.  The  small  median 
trunk  thus  formed  enters  the  thoracic  cavity  between  the  crura 
of  the  diaphragm  and  lies  on  the  ventral  surface  of  the  centra 
of  the  thoracic  vertebrae,  slightly  to  the  right  of  the  nikldle 
line.  The  azygos  receives  the  intercostal  veins  (//),  which 
correspond  to  the  intercostal  arteries  and  have  the  same  course 
and  distribution.  In  the  caudal  part  of  the  thoracic  cavity  the 
intercostals  enter  the  azygos  separately,  but  the  intercostals  of 
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the  cranial  intercostal  spaces  usually  unite  two  or  thfl 
together  and  enter  the  azygos  by  one  or  more  common  trunlo 
The  azygos  also  receives  broDctual  and  oesophageal  veins, 
corresponding  to  the  similarly  named  arteries. 

3.  v.  mammaria  interna  (^).— The  internal  mammary 
veins  follow  the  corresponding  arteries.  The  two  veins  unite 
to  form  a  common  trunk  which,  after  receiving  a  branch  from 
the  cranial  part  of  the  sternum,  enters  the  vena  cava  opposite 
the  third  rib. 

3.  Vt.  anonymae  (Fig.  129.  wi;  Fig.  115,  /). — The  in- 
nominate veins  unite  opposite  the  first  intercostal  space  to  form 
the  vena  cava  superior.  Each  extends  from  the  cranial  end  of 
the  vena  cava  superior  craniolaterad  to  a  point  a  short  distance 
craniad  ot  the  first  rib  and  is  there  formed  by  the  union  of  the 
external  jugular  (Fig.  1 29.  k)  and  subclavian  [J)  veins.  The 
innominate  vein  has  the  following  branches; 

A  and  B.  Vv.  vertebralis  and  costocervicalis  (/). — The 
vertebral  and  costocervical  veins  unite  to  form  a  single  trunk 
which  enters  the  Innominate  about  opposite  the  first  rib. 
These  two  veins  follow  the  corresponding  arteries.  (Some- 
times the  vertebral  and  costocervical  veins  enter  the  innominate 
separately,  and  in  other  cases  one  or  more  of  the  components 
of  the  costocervical  veins  (e.g.,  the  transversa  colli)  may  enter 
the  axillary  vein.  In  other  cases  the  entire  common  trunk  of 
the  vertebralis  and  costocervicalis  may  enter  the  superior  vena 
cava  directly.) 

C.  V.  subclavia. — The  subclavian  vein  enters  the  innom- 
inate at  about  the  level  of  the  first  rib.  Outside  of  the  thorax 
It  is  called  the  axillary  vein  (/);  this  comes  from  the  arm. 

Veins  of  the  Arm. — The  blood  is  returned  from  the  arm 
by  two  systems  of  veins, — a  deep  and  a  superficial  system. 

The  deep  system  is  composed  of  veins  which  correspond  to 
the  branches  of  the  axillary  artery,  follow  in  genera!  the  same 
course,  and  receive  the  same  names  (Fig.  122).  They  unite  to 
form  the  axillary  vein.  The  brachial  vein  does  not  pass  with 
the  brachial  artery  through  the  supracondyloid  foramen. 

The  superficial  system  comprises  the  vena  cephalica  arid_ 
its  branches. 
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V.    cephalica 
lying  in  the  palm 


(Fig.  1 30). — Several  superficial  branches 
of  the  hand  unite  to  form  a  common  trunk 
which  curves  about  the  radial  side  of 
the  wrist  and  here  unites  with  a  simi- 
larly formed  trunk  from  the  dorsum  of 
the  hand.  The  vein  formed  by  this 
union,  vena  cephalica  (antibrachii)  (c), 
passes  to  the  elbow  accompanying  the 
radial  nerve  (^)  and  the  collateral  radial 
artery  {//),  and  lying  on  the  extensor 
carpi  radialis  longus  muscle  just  beneath 
the  integument.  It  receives  small  lateral 
superficial  branches.  At  the  elbow  it 
divides  into  two:  these  are  the  vena 
cephalica  (humeri)  {<i)  and  the  vena 
mediana  cubiti  (/')•  The  latter  passes 
beneath  the  pectoantibrachialis  muscle, 
across  the  biceps,  and  unites  with  the 
brachial  vein  in  the  concavity  of  the 
elbow. 

The  vena  cephalica  (^humeri)  passes 
at  the  elbow  onto  the  upper  arm,  fol- 
lowing    the    lateral    border    of  the 
avobrachial     muscle.        It    thus 
caches  the  acromiodeltoid  muscle, 
u  here  it  divides  into  two  branches. 
One  passes  inward  beneath  the 
acromiodeltoid,  and  joins    the 
vena  circumflexa  posterior  fa 
branch  of  the  axiilarj').     The 
second    continues    over    the 
outer  surface  of  the  shoulder, 
and    finally    joins    the   vena 
transversa  scapula;  (a  branch 
of  the  external  jugular). 

D.  y.  jugularls  externa 
(Fig.  131;  Fig.  65,  s,  page 
109). — The  cxtctT\a\  Yi'^^^^ 
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vein  comes  from  the  head  and  face.  It  is  formed  by  the  junc- 
tion of  the  anterior  (Fig.  131,  c)  and  posterior  {&)  facial  veins 
near  the  ventral  border  of  the  sternomastoid  muscle.  It  passes 
thence  obliquely  across  the  sternomastoid  to  the  triangular 
interval  between  it  and  the  clavotrapezius.  In  the  inter\'al 
it  receives  a  small  branch  whicli  accompanies  the  branch  of 
the  transversa  scapuLx  artery  to  the  clavobrachialis  muscle, 
receives  next  the  common  trunk  of  the  vena  cephalica  and 
transversa  scapula?,  and  opposite  the  cranial  end  of  the 
manubrium  receives  the  internal  jugular  vein  (Fig.  izg,  /). 
It  then  unites  with  the  subclavian  to  form  the  innominate 
vein.  Near  the  point  where  it  receives  the  internal  jugular  the 
external  jugular  vein  receives  the  thoracic  duct  (Fig.  118.  B). 

Branches  of  the  external  jugular: 

a.  V.  transversa  scapul*. — This  follows  the  course  of  the 
artery  of  the  same  name.  One  of  its  branches  receives  one  of 
the  two  terminal  divisions  of  the  vena  cephalica  (q.  v.).  In 
many  cases  veins  which  correspond  to  branches  of  the  trans- 
versa scapula;  artery  enter  the  external  jugular  separately  (as 
shown  in  Fig.   1  r8,  ,r  and  j). 

i.  V.  cervlcalis  ascendens. — A  small  branch  which  follows 
the  corresponding  branch  of  the  thyrocervical  a.xis. 

c.  V.  jugularis  interna  (Fig.  iiS.  a;  Fig.  1 19.  page  284.). 
— The  internal  jugular  vein  varies  much  in  size  and  in  tlie 
place  where  it  joins  the  external  jugular.  The  point  of  junction 
is  usually  at  about  the  level  of  the  first  rib,  but  may  be  much 
farther  craniad.  It  arises  on  the  ventral  side  of  the  basal  por- 
tion of  the  occipital  by  the  junction  of  a  number  of  veins  which 
are  described  below.  The  internal  jugular  passes  caudad  in 
the  neck  region  at  the  side  of  the  trachea,  in  company  with  the 
common  carotid  artery  and  the  vagus  and  sympathetic  nerves. 
In  this  region  it  receives  branches  which  accompany  the 
branches  of  the  common  carotid  artery. 

The  veins  which  by  their  union  form  the  internal  jugular 
vein  are  the  following: 

(i)  One  or  two  veins  from  the  venous  sinuses  of  the  brain, 
leaving  the  cranial  cavity  by  the  jugular  foramen.  These  are 
described  in  the  account  of  the  veins  of  the  brain. 
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(2)  A  large  commuiiicating  branch  from  the  posterior  facial. 

( 3 )  The  rena  occipitalis,  a  large  branch  coming  from  the 
vertebral  column  (which  it  leaves  by  the  atlantal  foramen)  and 
from  tlie  back  of  the  head. 

it  V.  facialis  anterior  (Fig.  i3[,  c). — The  anterior  facial 
vein  collects  the  blood  from  the  face,  the  tongue,  and  adjacent 
parts;  it  joins  the  posterior  facial  {b)  caudad  of  the  angle  of 
the  jaw  to  form  the  e.\ternal  jugular  vein. 

The  anterior  facial  begins  over  the  frontal  bone  caudad  of 
the  orbit,  where  it  is  known  as  the  frODtal  vein  {c").  This 
runs  along  the  dorsal  border  of  the  orbit,  into  which  it  dips. 
It  sends  a  communicating  branch  into  the  orbit,  and  receives 
small  veins  (superior  palpebral)  from  the  upper  eyelid.  It 
then  turns  ventrad.  passing  along  the  cranial  angle  of  the  eye 
between  the  levator  labii  superioris  proprius  ( a)  and  the  orbicu- 
laris oeuli  (8)  muscles,  being  called  in  this  region  the  angular 
vein  ((*').  This  receives  branches  (external  nasal  veins,  k) 
from  the  side  of  the  nose.  The  vein  crosses  the  malar  bone 
obliquely  (now  receiving  the  name  anterior  facial,  c)  and  fol- 
lows the  cranioventral  border  of  the  masseter  muscle  (a).  As 
it  passes  the  infraorbital  foramen  it  receives  through  the 
foramen  a  small  vein  from  within  the  orbit.  It  receives  also 
the  inferior  palpebral  ly)  from  the  lower  eyelid,  and  the 
superior  labial  vein  (/)  from  the  upper  liu.  Just  caudad  of  the 
angle  of  the  mouth  it  receives  from  beneath  the  cranioventral 
margin  of  the  masseter  tiie  V.  facialis  profunda  (//)  described 
below.  Still  farther  caudad  it  receives  the  inferior  labial  vein 
(^)  from  the  lower  lip,  and  a  small  branch  from  the  masseter 
muscle.  Caudad  of  the  middle  of  the  cranioventral  border  of 
the  masseter  it  receives  from  beneath  the  lymphatic  gland  of 
this  region  the  large  submental  vein  {/).  Next  llie  anterior 
facial  vein  receives  a  large  communicating  branch  (V.  trans- 
versa, d)  which  passes  transversely  across  the  ventral  surface 
of  the  throat  and  connects  the  two  anterior  facial  veins  of  the 
opposite  sides.  From  the  middle  of  this  communicating  branch 
an  unpaired  trunk  passes  caudad  in  the  middle  line  and  divides 
into  the  two  laryngeal  veins,  which  pass  to  the  larynx ;  a  small 
branch  is  continued  from  the  unpaired  trunk  craniad  into  tKe 
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tongue.  The  communicating  branch  receives  also  near  its 
junction  with  the  anterior  facial  a  rather  large  superficial  branch 
(c)  which  comes  from  the  sides  of  the  lower  jaw  and   passej 


a,  ex lemnl  jugular  vein:  *i  posterior  facia]  vein;  f.  anlerror  facial  vein  (('.  anKUlu 
vein;  r".  fronlal  vein);  J,  communksiling  brancb  with  opposite  anleriar  facial;  e, 
B^ierficial  braDch  from  lower  jaw;  /,  siibmenlal  vein;  g,  inferior  labial  vein;  *,  dcirp 
facial  vein;  i,  superior  labia]  vein;  /.  inferior  palpebral  vein;  k,  eylernel  nasal  veins; 
/,  posterior  auricular  vein;  m,  superficie]  leniporal  vein;  n.  anterior  anrictJiU'  vein; 
e.  externa]  maxillary  artery;  /,  inferior  labial  arteiy;  g,  superior  labial  arterj-;  r, 
infraorbital  arteries;  s,  saperficial  lenipural  artery;  u,  anterior  auricular  branch  of 
posterior  auricular  artery.  1,  M.  adiluclor  auris  superior;  2,  M.  comigaloT  SUper- 
cilii  medialis;  j.  M.  corrugator  supcrcilii  laleralia;  4.  M.  levator  labli  superioris  alMc}ue 
nasi;  St  M.  levator  labii  supeiioris  proprius;  6,  M.  myrtiformis;  7,  M.  orbicularis 
oris;  8,  M.  orbicularis  oculi;  9,  M.  oiasseter;  lo,  parotid  gland;  11.  slfetniutillat^ 
gland;  iz,  lymphatic  glands. 

across   the  lymphatic    gland  (la)   to  join  the   communicating 
branch. 

The  following  larger  branches  of  the  anterior  facial  are  not 

described  above :  ^H 
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V.  facialis  profunda  (Fig.  131,  //). — The  deep  facial  vein 
enters  the  anterior  facial  from  beneath  the  masscter.  ju.st  caudad 
of  the  angle  of  the  mouth.  It  collects  branches  from  the  soft 
and  hard  palates  and  the  teeth,  these  branches  passing  along 
with  the  corresponding  arteries  for  a  distance,  then  uniting  and 
passing  ventrolaterad  beneath  the  zygomatic  arch  to  join  the 
anterior  facial.  The  deep  facial  vein  also  receives  branches 
which  come  from  the  venous  plexus  that  lies  in  the  same  region 
as  the  arterial  carotid  plexus. 

V.  submentalis  (Fig.  131,  /)■ — This  enters  the  anterior 
facial  vein  at  the  ventral  border  of  the  masseter  muscle  and 
near  the  cranial  end  of  the  two  superficial  lymph-glands  (la) 
in  this  region.  The  submental  vein  is  formed  at  the  dorsal 
border  of  the  digastric  muscle  by  two  branches  emerging  from 
between  the  digastric  and  the  mandible.  The  more  cranial 
of  these,  V.  Uogualis,  collects  branches  from  the  tongue. 
from  its  middle  to  the  tip;  it  passes  through  the  middle  of  the 
lateral  border  of  the  mylohyoid  muscle  to  join  the  other  branch. 
The  second  branch  emerges  from  between  the  mandible  and 
the  pterygoid  muscles.  It  comes  from  near  the  caudal  end  of 
the  mandible,  where  it  becomes  continuous  with  a  communi- 
cating branch  from  the  posterior  facial  vein,  and  receives  a 
branch  which  comes  from  the  mandibular  canal ;  also  small 
branches  from  the  adjacent  parts. 

i\  v.  facialis  posterior  (Fig.  131, /i).^The  posterior  facia! 
vein  arises  from  tlie  region  of  the  internal  maxillary  artery,  its 
terminal  branches  following  the  branches  of  the  artery.  It 
collects  blood  from  the  pterygoid,  masseter  (b).  and  temporal 
muscles,  and  forms  a  plexus  which  is  interwoven  with  the 
carotid  (arterial)  plexus  in  the  region  of  the  orbital  fis.sure,  It 
is  connected  with  the  submental  vein  by  a  communicating 
branch.  From  the  posterior  facial  a  branch  extends  ventrad 
close  against  the  outer  surface  of  the  t>'mpanic  bulla  and  then 
turns  caudad,  receives  a  branch  from  the  pharynx,  then  con- 
tinues to  join  the  internal  jugular.  The  posterior  facial  itself 
passes  laterad  along  the  caudal  border  of  the  masscter  (9)  and 
the  ventral  border  of  the  parotid  gland  (10),  then  becomes 
superficial  and  turns  ventrad  over  the  outer  surface  of  the  suti- 
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maxillary  gland  (ii)  to  join  the  anterior  facial  (f)  caudad  of  the 
angle  of  the  jaw. 

As  it  passes  ventrad  of  the  parotid  gland  (lo),  just  before 
becoming  superficial,  the  posterior  facial  receives  the  super- 
ficial temporal  (;;/).  This  at  first  follows  the  superficial  tem- 
poral artery  {s),  then  enters  the  substance  of  the  parotid  gland,  * 
joining  the  posterior  facial  near  the  ventral  border  of  the  latter. 
The  superficial  temporal  receives  the  anterior  auricular  (7/),  a 
large  vein  passing  along  the  cranial  border  of  the  auricular 
opening  and  arising  dorsad  of  the  eye. 

The  posterior  facial  receives  also,  at  the  point  where  it 
passes  from  beneath  the  parotid  gland,  the  posterior  auricular 
or  great  auricular  vein  (/).  This  collects  blood  from  the  back 
of  the  head  and  the  external  ear,  its  branches  following  those 
of  the  artery  of  the  same  name.  It  passes  along  the  caudal 
border  of  the  parotid  gland  to  join  the  posterior  facial. 

Veins  of  the  Brain  and  Spinal  Cord, — The  veins  of 
the  brain  form  a  large  number  of  small  vessels  which  pour  their 
blood  into  larger  veins  lying  in  folds  of  the  dura  mater ;  these 
are  known  as  the  venous  sinuses  of  the  dura  mater.  These 
sinuses  communicate  with  the  venous  plexus  about  the  orbital 
fissure,  coming  from  the  posterior  facial  vein ;  with  the  internal 
jugular  through  the  jugular  foramen,  and  with  the  vertebral 
veins,  in  the  vertebral  canal.  The  chief  sinuses  of  the  dura 
mater  on  the  dorsal  side  of  the  brain  are  as  follows: 

1.  Sinus  sagittalis  superior. — This  lies  in  the  dorsal  part 
of  the  falx  cerebri,  between  the  two  hemispheres  of  the  cere- 
brum. It  receives  veins  from  the  dorsal  and  middle  parts  of 
the  cerebrum,  and  passes  caudad  to  the  tentorium.  Here  it 
enters  the  sinus  transversus.  It  receives  the  vena  cerebri 
magna,  a  large  vein  coming  from  the  interior  of  the  brain  and 
passing  directly  dorsad  at  the  caudal  end  of  the  corpus  callosum 
to  enter  the  sinus  sagittalis. 

2.  Sinus  transversus. — This  lies  in  a  canal  in  the  dorsal 
border  of  the  tentorium.  It  receives  numerous  small  veins 
from  the  cerebellum,  roof  of  the  skull,  etc.  One  or  two  centi- 
meters on  each  side  of  the  middle  line  the  sinus  transversus 
passes  out  of  the  canal  onto  the  caudal  surface  of  the  tentorium, 
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thence  proceeds  caudoventrati  obliquely  over  the  surface  of  the 
cerebellum,  unites  with  veins  from  the  ventral  side  of  the 
brain,  leaves  the  skull  by  the  jugular  foramen,  forming  thus 
the  inferior  cerebral  vein,  and  joins  the  internal  jugular  vein. 

On  the  ventral  side  of  the  brain  are  the  following  sinuses  of 
the  dura  mater: 

3.  Sinus  cavernosus — A  short  broad  venous  sinus,  one 
on  each  side  of  the  hypophysis,  on  the  body  of  the  sphenoid. 
It  receives  veins  from  the  side  and  ventral  surface  of  the  brain. 
The  two  sinuses  are  connected  by  communicating  branches 
craniad  and  caudad  of  the  hypophysis.  From  them  branches 
pass  out  through  the  orbital  fissure  to  join  the  plexus  formed 
by  the  branches  of  the  posterior  facial  vein. 

4.  Sinus  petrosus  inferior.— This  arises  from  the  sinus 
cavernosus  and  passes  caudolaterad  in  the  groove  between  the 
edge  of  the  petrous  bone  and  the  basilar  portion  of  the  occipi- 
tal. Reaching  the  jugular  foramen  it  divides;  part  joins  the 
termination  of  the  sinus  transversus  to  form  the  inferior  cere- 
bral vein,  which  passes  through  the  jugular  foramen  to  join  the 
int;:rnal  jugular  vein.  The  other  portion  of  the  sinus  petrosus 
inferior  passes  through  the  condyloid  canal  of  the  occipital 
bone,  communicates  by  a  strong  transverse  branch  across  the 
surface  of  the  basioccipttal  with  the  vein  of  the  opposite  side, 
and  enters  the  spinal  canal  through  the  foramen  magnum. 
Here  it  joins  the  sinus  of  the  vertebral  column. 

5.  Sinus  columns  vertebralis. — On  the  ventral  surface  of 
the  vertebral  canal,  beneath  the  periosteum,  are  two  wide 
venous  sinuses,  one  on  each  side  of  the  middle  line.  These 
sinuses  extend  the  entire  length  of  the  spinal  cord.  At  the 
atlantal  foramen  each  sends  a  strong  branch  to  the  internal 
jugular  vein.  Farther  caudad  they  send  branches  to  the  verte- 
bral, intercostal,  and  lumbar  veins,  and  communicate  with  each 
other  by  numerous  transverse  branches.  They  receive  many 
small  veins  from  the  spinal  cord. 

3.  Vena  cava  inferior  (Fig.  129,  c;  Fig.  126,  a). 

The  inferior  vena  cava  {Fig.  126,  a)  is  formed  at  about  the 

level  of  the  last  lumbar  vertebra  by  the  union  of  the  two  comnuia 
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iliac  veins  (Fig.  126,  ic).      It  passes  craniad  near  the  dorsal 

median  line,  lying  at  first  dorsad  of  the  aorta  {b),  then  to  the 
right,  then  ventrad.  It  enters  the  substance  of  the  liver  in  the 
dorsal  part  of  the  caudate  lobe  of  the  latter,  passes  through  the 
liver,  and  then  through  the  diaphragm  near  the  ventrolateral 
edge  of  the  central  tendon.  It  passes  then  craniad  in 
thoracic  cavity  (Fig-  129,  c)  ventrad  of  the  caudal  lobe  of  I 
right  lung,  and  enters  the  right  auricle. 

It  receives  the  following  branches  |Fig.  136):  lumbar,  iUCh- 
lumbalis  {:•).  spermatica  interna  {«),  renal  (/).  adrenolum- 
balis  (j).  phrenic,  and  hepatic  veins.  All  but  the  last  two 
4iamed  accompany  the  arteries  of  the  same  name. 

V.  phrenica. — The  phrenic  veins  gather  the  blood  fro) 
the  diaphragm  and  empty  into  the  vena  cava  as  it  penetratl 
the  diaphragm. 

V.  hepatica. — The  hepatic  veins  vary  in  number.      The 
gather  the  blood  from  the  liver  (sent  in  by  the  portfil  vein  s 
hepatic  arteries)  and  enter  the  vena  cava  just  catciad  of  1 
diaphragm. 

Vena   Port.-e.     The    I'oui'al   Vein  (Fig.    138). — Tfn 
portal  vein   is  the   large   vein   carrying  the   blood   from    the  ^ 
abdominal  viscera  to  the  liver.     Within  the  liver  the  portal  H 
vein   breaks   up   into   capillaries;    these   collect    to  form    the 
bepatic  veins,  which  enter  the  vena  cava  inferior.     The  portal 
vein  ((j)  is  formed  near  the  pyloric  end  of  the  stomach  (1)  by 
the  union  of  the  superior  mesenteric  (b)  and  gastrosplenic  (d 
veins  and  passes  thence  along  the  ventral  border  of  the  fori 
men  epiploicum  (foramen  of  Winslow)  to  the  liver  ( a),  where'! 
divides,  going  to  the  lobes  of  the  liver.      On  its  way  to  th^ 
liver  it  may  receive  the  pane reaticoduoden alls  (i/).  gastroepi- 
ploica  (c),  and  coronaria  ventriculi  (/)     These  may  unite  with 
the  portal  separately,  or  any  two  or  all  three  may  unite  to  for 
a  single  trunk  before  entering  the  portal  vein. 

1.  V.  coronaria  ventriculi  (/)  gathers  the  blood  from  t 
lesser  curvature   of  the   stomach   and    ana.stomoses  with 
gastrosplenic  veins.     It  usually  empties  into  the  portal  1 
near  the  pylorus. 

2.  V.  pancreaticoduodenalis  {,i)  receives  the  blood  froj 
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the  pancreas  and  first  part  of  the  duodenum,  and  empties  into 
the  vena  portre  near  to  or  with  the  preceding. 


incll;  i.  live 


t;  c.  gHslrosplenic;  ■^i  pttncrcaticoduodenilis; 
lU;  g.  i,  i,  branches  of  gaslrosplenk ;  /',  In- 
;   3,  duodenum;  4,  spleen. 


3.  V.  gastroepiploica  (e)  comes  from  the  greater  curvature 
of  the  stomach  and  ascending  limb  of  the  great  omentum.  It 
empties  into  the  vena  port^'  vcntrodcxtrad  of  the  opening  of 
the  coronaria  ventriculi.  or  sometimes  in  common  with  it. 

4.  V.  gastrolienalis  (i). — T!ie  gastrosplenic  is  one  of  the 
veins  which  unite  to  make  up  the  portal  vein.  It  is  formed  by 
three  branches:  one  {g)  from  the  horizontal  or  gastric  portion 
of  the  pancreas,  one  (A)  from  the  stomach  and  ga.stric  end  of 
the  spleen,  the  third  and  largest  (/)  from  the  caudal  end  of  the 
spleen  and  descending  limb  of  the  great  omentum.     TKil 'iwtc. 
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branches  unite  and  the  common  trunk  joins  the  superior  mesen- 
teric vein  {b)  to  form  the  portal  vein  as  above  described. 

5.  V.  mesenterica  superior  (^;. — The  superior  mesenteric 
vein  receives  the  blood  from  the  small  and  large  intestines. 
It  is  formed  by  numerous  branches  which  follow  and  have  the 
same  name  as  the  corresponding  arteries.  It  receives  also  the 
inferior  mesenteric  (J)  from  the  large  intestine.  The  numer- 
ous branches  unite,  and  the  main  trunk  thus  formed  joins  the 
gastrosplenic  {c),  and  the  two  united  become  the  portal 
vein  {a). 

Vena  iliaca  communis.  Common  Iliac  Vein  (Fig. 
126,  w\  Fig.  127.  page  310). 

The  common  iliac  veins  (Fig.  126,  w)  are  the  two  large 
vessels  which  unite  in  the  sacral  region  to  form  the  inferior 
vena  cava  {a).  Each  is  a  large  vessel,  usually  four  or  five 
centimeters  in  length,  which  is  formed  by  the  junction  of  the 
large  external  iliac  vein  with  the  smaller  hypogastric  vein 
[s).  The  left  common  iliac  usually  receives  the  V.  sacralis 
media  {o) ;  other  lateral  branches  are  as  a  rule  not  received  by 
the  common  iliac  veins. 

There  is  much  variation  as  to  the  formation  of  the  common 
iliac  veins  and  their  union  to  form  the  vena  cava.  On  this  sub- 
ject the  paper  by  McClure,  in  the  Avurican  Xaturalist^  vol. 
XXXIV.  pp.  135-198  (March,  1900),  may  be  consulted  with 
profit.  The  more  typical  variations  may  be  cla.ssified  as  fol- 
lows: (i)  The  two  common  iliac  veins  may  be  longer  than 
usual,  so  that  the  vena  cava  is  formed  farther  craniad  than 
usual.  (2)  There  may  be  in  the  abdominal  region  two  sep- 
arate veins  (venae  cardinales)  representing  the  inferior  vena 
cava,  these  uniting  in  the  rc^i;ion  of  tlie  kidneys.  (3)  The 
vena  sacralis  media  may  enter  into  the  left  common  iliac  (the 
usual  condition);  or  the  right  common  iliac  (as  in  V\^.  126); 
or  it  may  fork,  one  branch  passing  to  the  left,  the  other  to  the 
right  common  iliac. 

Branches  of  the  common  iliac  veins: 

I.  V.  sacralis  media  (Fig.  126,  o). — This  follows  the 
course  of  the  corresponding  artery  and  usually  enters  the  left 
common  iliac. 
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2.  V.  hypogastrica  (or  iliaca  iaterna)  (2).— The  hypo- 
gastric or  internal  iliac  vein  joins  the  medial,  side  of  the 
external  iliac  to  form  the  common  iliac  {10).  Its  branches 
follow  the  branches  of  the  corresponding  artery  except  that 
the  vein  from  the  bladder  (umbilical  vein)  joins  the  V.  hemor- 
ihoidalis  media.  Also  the  vena  glutea  inferior  receives  a 
large  superficial  communicating  branch  (F"ig.  163.  k)  from  the 
vena  saphena  parra.  This  branch  leaves  the  saphena  parva 
(Fig.  163,  k)  at  the  popliteal  space,  and  passes  over  the  lateral 
surface  of  the  biceps  muscle  to  its  proximal  end.  Here  it 
passes  between  the  biceps  and  caudofemoralis  to  join  the  vena 
glutea  inferior. 

3.  V.  iliaca  externa  (Fig.  127,  page  310). — This  vein  fol- 
lows the  corresponding  artery,  collecting  the  blood  from  the 
posterior  extremity.  Its  branches  are  the  same  and  have  in 
general  the  same  distribution  as  those  of  the  artery.  The  vein 
has,  however,  certain  branches  in  addition  to  those  of  the 
artery,  resulting  in  a  somewhat  different  general  arrangement 
of  vessels;  it  will  be  necessary  therefore  to  give  an  account  of 
the  system  of  veins  from  the  foot  and  lower  leg. 

The  blood  is  collected  from  the  foot  into  two  sets  of  veins 
which  may  be  distinguished  as  the  deep  and  the  superficial 
sets.  The  veins  of  the  deep  set  are  those  which  accompany 
the  branches  of  the  popliteal  and  anterior  tibia!  arteries.  Those 
of  the  superficial  set  are  larger  and  carry  most  of  the  blood. 
On  the  dorsum  of  the  foot  blood  is  collected  from  the  third, 
fourth,  and  fifth  digits  by  two  or  three  superficial  metatarsal 
veins,  which  unite  opposite  the  proximal  end  of  the  metatarsus 
into  a  single  vein.  This  receives  a  similar  branch  coming  from 
the  dorsum  of  the  second  digit,  and  has  numerous  branches  in 
the  ankle  region  which  form  here  a  network,  communicating 
with  the  vena  saphena  parva  (Fig.  163,  k),  and  with  branches 
from  the  plantar  side  of  the  foot.  From  this  network  two  or 
three  main  veins  pass  proximad  on  the  medial  side  of  th'e  leg, 
along  with  the  branches  of  the  arteria  saphena.  and  unite  with 
a  similar  vein  from  the  plantar  side  of  the  foot  to  form  the  vena 
saphena  m^oa  (Fig.  127,  k,  page  310).  which  accompanies 
the  arteria  saphena  to  join  the  femoral  vein  {a). 
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On  the  plantar  side  of  tlie  foot  small  veins  pass  from 
digits  to  a  superficial  venous  plastar  arch,  which  lies  j 
proximad  of  the  fibrous  pad  on  the  sole  of  the  foot.  At  i 
medial  side  this  arch  extends  proximad  and  dorsad  to  join  that 
branch  of  the  vena  saphena  magna  which  comes  from  the 
dorsum  of  the  second  digit.  On  the  lateral  side  it  extends 
proximad  along  the  lateral  margin  of  the  foot,  sends  a  com- 
municating branch  dorsad  to  the  branches  of  the  V.  saphena 
magna,  and  continues  along  the  lateral  border  of  the  foot  to 
the  ankle.  It  forms  tlic  beginning  of  the  V.  saphena  parva 
(Fig.  1G3,  (6.  page  401).  This  receives  branches  from  the 
lateral  surface  of  the  ankle,  which  anastomose  with  those  of 
the  saphena  magna.  The  saphena  parva  then  passes  proximad 
along  the  lateral  surface  of  the  leg,  close  to  its  ventral  border, 
to  the  popliteal  space.  At  the  distal  end  of  the  poplite^ 
space  it  divides  into  two  branches.  One  passes  inwai 
through  the  fat  of  the  popliteal  space,  receiving  branches  froni 
tlie  lymphatic  gland  situated  here,  and  joins  the  popliteal  veint 
The  other  (k')  remains  superficial  and  continues  proximad  ( 
the  lateral  surface  of  the  biceps  to  the  proximal  end  of  thd 
muscle.  Here  it  passes  between  the  biceps  and  caudofemoralid 
to  join  the  inferior  gluteal  vein. 


IV.  THE  LYMPHATIC  SYSTEM.    SYSTEMA  LYMPHATICO 

The  lymphatic  system  of  the  cat  has  not  been  worked  t 
in  detail,  so  that  only  the  main  features  of  the  system  are  giv 
in  the  following  account. 

The  lymphatic  system  consists  of  a  number  of  vessels,  tH 
lymphatics,  containing  a  colorless  fluid  called  lymph,  and  t 
lymphatic   glands,    connected    with    the    lymphatic   vessels. 
The   lymphatic   vessels   are   found   throughout    the    body 
slender  tubes,  frequently  united  into  networks,  and  containin 
many  valves.     They  take  origin  from  the  spaces  in  the  coA4 
nective  tissue,  so  that  they  are  at  first  without  definite  wallsj 
The    fluid    in    the    connective-tissue    spaces    gradually   flow 
together  into  tubes  with  definite  walls,   and  these  tubes.   1 
lymphatic   vessels,  finally  join   t!ie  venous  system.      In  thd 
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passage  through  the  lymphatic  glands  the  vessels  break  up  into 
fine  channels  which  again  unite  on  leaving  the  gland.  In  the 
gland  lymph-cells  are  added  to  the  fluid,  and  probably  other 
changes  are  produced. 

Most  or  ail  of  the  lymphatic  vessels  of  the  body  finally  unite 
into  two  trunks  before  entering  the  veins.  The  largest  trunk 
is  the  thoracic  duct  (Pig.  1 1 S,  a,  page  2S2),  which  collects  the 
lymph  from  the  entire  caudal  half  of  the  body,  and  from  the 
left  forelimb  and  the  left  side  of  the  thorax,  head,  and  neck. 
It  passes  along  the  dorsosinistral  side  of  the  thoracic  aorta, 
lying  against  its  surface,  and  enters  the  left  external  jugular 
vein  at  its  junction  with  the  subclavian.  The  second  main 
trunk  is  the  right  lymphatic  duct ;  this  collects  the  lymph 
from  the  right  side  of  the  thorax,  the  right  forelimb,  and  the 
right  side  of  the  neck  and  head;  it  enters  the  right  external 
jugular. 

1.  Lymphatics  of  the  Head. — A  number  of  lymphatic 
vessels  arise  on  the  sides  of  the  face,  especially  in  the  upper 
and  lower  lips.  They  form  a  superficial  network  of  vessels, 
lying  over  the  ventral  half  of  the  ma.sseter  muscle  and  an  area 
ventrad  of  it.  These  lymphatic  vessels  all  enter  two  large 
lymphatic  glands  (Fig.  131,  la,  page  322)  lying  at  the  ventro- 
caudal  angle  of  the  masseter  muscle,  covering  the  union  of  the 
anterior  and  posterior  facial  veins.  Into  these  glands  pass  also 
a  number  of  lymph  vessels  from  the  back  of  the  head.  From 
these  two  lymphatic  glands  two  or  three  small  lymphatic 
vessels  pass  caudad,  lying  on  the  surface  of  the  external  jugular 
vein.  Near  the  point  of  the  shoulder,  some  distance  craniad 
of  the  junction  of  the  external  and  internal  Jugular  veins,  these 
vessels  enter  another  small  lymphatic  gland  lying  on  the  dorsal 
surface  of  the  external  jugular  vein.  Thence  one  or  two 
vessels  continue  caudad,  still  on  the  surface  of  the  external 
jugular,  and  finally  unite  with  the  deep  lymphatics  of  the  head 
and  neck  and  those  of  the  arm  to  enter  the  caudal  end  of  the 
external  jugular  vein,  usually  (on  the  left  side)  after  junction 
with  the  thoracic  duct,  from  the  thorax. 

The  deep  lymphatics  of  the  head  come  from  the  internal  parts 
of  the  head, — tongue,  pharynx,  etc.,  and  enter  a  large  lymphatic  ' 
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gland  situated  close  to  the  caudoventral  surface  of  the  tympanic 
bulla,  at  the  side  of  the  pharynx.  Thence  a  large  lymphatic 
trunk  passes  caudad  at  the  side  of  the  trachea,  alongr  with  the 
common  carotid  artery  and  internal  jugular  vein,  unites  with 
the  superficial  vessels  from  the  head,  above  described,  joins 
(on  the  left  side)  the  thoracic  duct,  and  enters  the  external 
jugular  vein. 

2.  Lymphatics  of  the  Neck. — Two  or  three  lymph-glands 
are  found  in  the  fatty  mass  in  the  neck  beneath  the  clavotrape- 
zius  and  levator  scapulae  ventralis  muscles.  These  receive 
lymphatics  from  the  neck  and  side  of  the  thorax.  The  vessels 
which  arise  from  them  join  those  from  the  head  and  arm  to 
enter  the  external  jugular  vein. 

3.  Lymphatics  of  the  Thoracic  Limbs. — The  lymphatics 
of  the  forelimbs  begin  as  a  number  of  vessels  on  the   dorsum 
and  palm  of  the  hand.     These  all  pass  toward  the  radial  side, 
and  at  about  the  base  of  the  first  metacarpal  the  vessels  from 
both  sides  of  the  hand  unite  to  form  two  or  three  main  trunks. 
These  pass  towards  the  elbow,  accompanying  the  vena  cepha- 
lica  (^Fig.  I  30).     There  are  usually  two  of  these  main  trunks, 
one  lying  on  each  side  of  the  vena  cephalica.     They  accompany 
this  vein  over  the  shoulder,  following  that  portion  which  finally 
joins  the  external  jugular.      In  the  hollow  of  the  shoulder  they 
enter  the  cervical  lymph-glands,  one  or  two  lymph-glands 
imbedded    in    the    fat    lying    beneath  the  clavotrapezius    and 
levator  scapuke  ventralis  in  this  region.      From  the  cervical 
lymph-glands  a  single  trunk  passes  mediocaudad,  unites  with 
the  lymphatics  from  the  head,   and  usually  (on  the  left  side) 
with  the    cranial    end  of  the    thoracic    duct,    and    enters   the 
external  jugular  vein  at  its  junction  with  the  subclavian.      The 
cc^ninion  trunk  from  the  head  and  arm  may  enter  the  jugular 
sei)arately,  but  close  to  the  termination  of  the  thoracic  duct. 
On  the  right  side  the  common  trunk  is  joined  by  one  or  more 
small  vessels  coming  from  the  lymphatic  glands  of  the  thorax 
and  forming  the  right  lymphatic  duct. 

There  is  said  to  be  also  a  deep  system  of  lymphatics  in  the 
arm,  in  addition  to  the  superficial  system  above  described;  this 
is  said  to  accompany  the  branches  of  the  brachial  vein.     If  this 
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system  is  present  in  the  cat.  it  is  much  less  easily  demonstrated 
tlian  the  superficial  system. 

4.  Lymphatics  of  the  Thorax  and  Abdomen.— In  the 
thorax  are  a  number  of  lymphatic  glands  which  are  apparently 
not  constant  in  number  and  position.  One  is  commonly  found 
dorsad  of  the  bifurcation  of  the  superior  vena  cava,  one  ventrad 
of  the  mammary  vein,  several  small  ones  about  the  bifurcation 
of  the  trachea,  one  or  more  in  the  region  of  the  aortic  arch, 
and  a  number  of  small  ones  scattered  in  the  mediastinum. 
The  vessels  from  these  glands  finally  join  either  the  right  lym- 
phatic duct  or  the  thoracic  duct;  the  details  have  not  been 
worked  out  and  are  probably  variable. 

In  the  abdominal  cavity  a  number  of  mesenteric  glands,  of 
con.siderable  size,  are  found  in  the  mesentery  and  in  the  meso- 
colon. In  the  mesocolon  these  are  usually  separate,  forming 
a  chain  of  glands  following  the  colon  about  one  and  a  half 
centimeters  from  it.  In  the  mesentery  the  glands  are  mostly 
united  into  a  very  large  one,  formerly  known  as  the  pancreas 
aselli;  this  is  the  largest  lymph-gland  in  the  body.  It  is  a 
curved  structure,  four  or  five  centimeters  in  length,  lying  in 
the  central  region  of  the  mesentery. 

Into  the  mesenteric  glands  pass  lymphatic  vessels  from  the 
viscera  of  the  abdomen.  From  the  mesenteric  glands  one  or 
two  large  lymphatic  vessels  pass  craniodorsad.  at  first  with  the 
portal  vein,  then  dorsad  of  it.  This  vessel  reaches  the  dorsal 
side  of  the  aorta  near  the  cranial  end  of  the  kidney,  where  it 
enters  a  large  fusiform  vessel,  the  receptaculum  chyli,  which 
stretches  from  the  cranial  end  of  the  kidney  craniad  between 
the  crura  of  the  diaphragm  into  the  thorax.  The  receptaculum 
receives  other  lymphatics  from  the  various  organs  of  the 
abdominal  cavity  as  well  as  vessels  coming  from  the  pelvic 
region,  and  from  the  illac  glands.  These  lie  beside  the  iliac 
artery,  receive  lymphatics  from  the  hind  limbs,  and  send  lym- 
phatics craniad  to  the  receptaculum  chyli.  The  latter  forms 
the  beginning  of  the  thoracic  duct. 

The  thoracic  duct  (Fig.  118,  B,  page  282)  enters  the 
thoracic  cavity  between  the  crura  of  the  diaphragm  as  a  con 
tinuation  of  the  receptaculum  chyli.      It  lies  on  the  dorsal  sidt: 
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of  the  aorta  (a),  somewhat  to  the  left.  It  passes  along  the 
aorta,  gradually  coming  to  lie  more  on  its  left  side,  and  finally 
leaves  that  vessel  near  the  aortic  arch.  The  duct  continues 
thence  straight  craniad  along  the  left  side  of  the  oesophag-us  till 
it  reaches  the  external  jugular  vein  at  its  junction  with  the  sub- 
clavian. In  this  region  the  thoracic  duct  usually  unites  with 
the  lymphatics  coming  from  the  head  and  arm,  then  enters  the 
external  jugular  vein,  or  the  innominate  at  the  point  of  union 
of  external  jugular  and  subclavian. 

In  its  passage  through  the  thorax  the  duct  frequently 
divides  into  two  or  three  divisions  which  pass  along  parallel  to 
each  other  for  a  distance,  then  reunite.  Such  division  into  two 
or  three  parts  is  especially  frequent  just  before  the  union  with 
the  jugular  vein.  The  numerous  valves  in  the  thoracic  duct 
give  it  a  beaded  appearance. 

5.  Lymphatics  of  the  Pelvic  Limbs. — A  number  of  lym- 
phatic vessels  are  formed  on  the  dorsum  and  the  sole  of  the 
foot.  These  pass  to  the  lateral  side,  forming  a  network  on  the 
lateral  and  dorsal  surface  of  the  ankle-joint,  and  finally  unite 
into  two  main  trunks  which  accompany  the  vena  saphena  parva. 
In  the  popliteal  space  these  enter  the  popliteal  gland  which 
lies  imbedded  in  the  fat  of  that  region.  From  the  popliteal 
gland  one  or  two  trunks  accompany  the  superficial  division  of 
the  vena  saphena  parva  across  the  lateral  surface  of  the  biceps 
muscle,  and  finally  thus  reach  the  pelvic  cavity.  Here  they 
join  tlic  lymphatics  of  the  j)elvic  region,  which  all  pour  their 
lymph  at  last  into  the  thoracic  duct.  Inguinal  glands  are 
either  very  small  or  not  present  in  the  cat. 

The  pelvic  limbs  have  perhaps  a  deep  system  of  lymphatics, 
accompanying  the  deep  veins;  if  so,  they  are  not  easily 
demonstrable. 


NERVOUS   SYSTEM. 


I.    THE    CENTRAL   NERVODS   SYSTEM. 


I.  The  Spinal  Cord.  Medulla  spinalis  {Figs.  133-136). 
— The  spinal  cord  is  that  portion  of  the  nervous  system  which 
occupies  the  vertebral  canal;  it  is  continuous  craniad  with  the 
brain.  It  has  the  form  of  a  somewhat  flattened  cylinder  and 
extends  from  the  foramen  magnum  into  the  caudal  region.  It 
diminishes  in  diameter  after  entering  the  sacral  region. 

The  cord  has  a  cervical  and  a  lumbar  enlargement,  the 
former  (Fig.  133)  marking  the  origin  of  the  nerves  which  pass 
to  the  fore  limb,  and  the  latter  (Fig.  136}  the  origin  of  those 
which  pass  to  the  hind  limb. 

The  cerrical  enlargement  (Fig.  1 33)  lies  in  that  part  of  the 
vertebral  canal  bounded  by  the  fourth  to  seventh  cervical  and 
first  thoracic  vertebra.  Caudad  of  the, first  thoracic  vertebra 
the  cord  continues  of  nearly  uniform  diameter  to  the  lumbar 
enlargement  (Fig.  136)  which  stretches  from  the  third  to  the 
seventh  lumbar  vertebra  (inclusive).  Caudad  of  the  seventh 
lumbar  vertebra  it  diminishes  uniformly  in  diameter  and  ends 
in  a  slender  cord,  the  filum  terminale  (Fig.  136,  C).  which 
may  be  traced  into  the  caudal  region. 

The  surface  of  the  cord  i-^  marked  by  a  number  of  longi- 
tudinal grooves  or  sulci,  and  fissures.  The  most  prominent 
of  these  is  the  anterior  median  fissure  (Fig.  134,  <-).  along 
the  ventral  median  line;  into  thi'i  the  pia  mater  dips.  The 
posterior  median  sulcus  (Fig.  133,  c;  Fig.  134,  a)  isa  shallow 
furrow  along  the  dorsal  median  line.  The  anterior  fissure  and 
the  posterior  sulcus  thus  divide  the  cord  into  lateral  halves. 
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Each  half  is  subdivided  by  the  anterior  and  posterior  lateral 

sulci. 

The  posterior  lateral  sulcus  (Fig. 
I33»/;  Fig-  134.  ^)  lies  at  the  side  of 
the  posterior  median  sulcus.  It  is 
broad  and  shallow  and  has  the  pos- 
terior roots  of  the  spinal  nerves  emerg- 
ing from  its  bottom. 

The  anterior  lateral  sulcus  exists 
only  after  the  forcible  pulling  out  of 
the  anterior  (ventral)  roots  of  the 
spinal  nerves.  It  then  marks  the  line 
along  which  they  originate  from  the 
cord. 

In  cross-section  (Fig.  134)  the 
substance  of  the  cord  appears  to  the 
naked  eye  as  composed  of  a  darker 
central  "gray  matter'*  (^)  and  of  an 
outer  ** white  matter*'  </*).  The 
gra}'  matter  has  in  section  the  form  of 
the  letter  H.  The  cord  is  rcallv 
tubular,  liaving  a  central  canal  (//) 
which  appears  in  section  in  the  middle 
of  the  cross-bar  of  the  H,  while  the 
two  ends  of  each  vertical  bar  extend 
toward  the  anterior  and  posterior 
lateral  fissures. 

The  white  matter  is  divided   into 
Vic.  irv— <  KANiAL  roRTioN  funJcuH  (or   columns)  by  the   fissures 

o,.  THK  Spinal  C()Ri>.  with  ,,„j  ^.^j^j    ^^  ^j^^^^  ^j  -     -  j     ^ 

I  III-       C  KRVKAL      Km.ARUK  "^ii    llctll 

MFM.    DuRSAi.  viKw.        of  thc  cord  an  anterior,  a  posterior 

i-<s.     the     eight     cervical  and  a  lateral  white  funiculus. 

iKivcs.   /-//,  first  two  llu)racic 

nerves.    «.  dorsal  roots  (ventral  In  the  ccrvical  region  (Fig.    134) 

nmts    not   sium^i);    d,    spinal  ^j^^^e  appears  between   the    posterior 

j^anj»lia:  r,  dorsal  rami;  </,  vcn-  *  ^  ^        ^*  t^Ji 

trai  rami;  r,  p »sterior  median  lateral  and  posterior  median  sulci   an 

sulcus; /",  posterior  lateral  sulcus,   i—^.^-.-— ^Ji^^.^  ^    i^  i  •    i      j*    •  j  « 

'    '  intermediate  sulcus  which  divides  tlie 

posterior    funiculus    in    this    region    into  two.       The    median 
slenderer  of  these  is  the  fasciculus  gracilis  (^/)  or  column  of 


r 


THE    CENTRAL    NERVOUS   SYSTEM 


337 


GoU.  The  lateral  and  thicker  is  the  fasciculus  cuneatus  ye) 
or  column  of  Burdach. 

T/if  vicmbranfs  of  tlie  spinal  cord  : 

The  dura  mater  is  a  tough  Hbrous  membrane  directly  con- 
tinuous with  the  dura  mater  of  the  brain       It 
differs   from  the  dura  mater  of  the  brain   m 
two  particulars: 

1.  At  the  foramen  magnum  it  splits  mto 
■  two    la)'ers,    one    of   which    lines    the    bon> 

vertebral    canal    and    forms    its    periosteum 
while  the  other  covers  the  cord.  , 

2.  It  is  separated  from  the  cord  by  a  con 
siderable  space.  The  dura  mater  is  contm 
uous  with  the  fibrous  sheaths   of  the   spinal      c  o"* 

nerves  at   their  points  of  exit.      Along  the      ,"  P^^""""      ° 
■^  "  lulcus      B     p(n  cnor 

sides  of  the  cord  it  is  connected  to  the  pia  laeai  sulcus  an 
mator  by  a  delicate  strand  of  connective  tissue  "  f^^'uiu*^  g^c"" 
probably  equivalent  to  the  "  ligamentum  fast  cuius  cunea  us 
denticulatum  "  of  man.  gra  "mMi«  "/' cen 

The  arachnoid  is  a  delicate  cellular  mem      "'  '^■"=' 
brane  lying  beneath  the  dura  mater,  between  it  and  the  pia 
mater.      It  forms  a  continuous  investment  for  the  cord,  is  not 
vascular,  and  is  said  not  to  dip  into  the  fissures  of  the  cord. 

The  pia  mater  invests  the  cord  closely  and  contains  some 
blood-vessels.      It  is  a  delicate  membrane  which  dips  into  the 
fissures  and  sulci  of  the  cord  and  is  con- 
nected to  it  by  numerous  strands  of  con- 
nective tissue  that  pass  from  it  into  the 
'  substance  of  the  cord.     The  nerves  pierce 


-From  the  spinal  cord 

there 


Fig.    135.  —  Sectio.m  i 

SPIN'ALCoRD.  SHDWI! 

THE   ORIOINOFAPaIR    "" 

OF  srtsAL  nkrvm.  Spinal  Nerves.- 

a,  dot5«l  rooi;  i.  spinal  arise  the  spinal    nerves.     Of  the; 

KiDcrlioD;  f.  dorsal  ramus;  ,  ,  .  .    ,  ... 

i,  Tcniral  ramu! ;  i,  ven-  are  about  thirty-eight  pairs  in  the  cat. 
'"''■°°''  Eight    are    cervical,    thirteen    thoracic, 

seven  lumbar,  three  sacral,  and  seven  or  eight  caudal.  Those 
leaving  the  cervical  (Fig.  133.  6-8  and  /)  and  lumbar  (Fig. 
136)  enlargements  are  larger  than  the  others.  The  first 
cervical  nerve  leaves  the  vertebral  canal  through  the  atlantal 
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foramen,  the  second  leaves  between 
arches  of  the  atlas  and  axis,  while 
the  others  leave  the  vertebral  cana 
way  of  the  intervertebral  foranr 
Each  nerve  arises  from  the  cord 
dorsal  and  a  ventral  root.  The  d< 
root  is  chiefly  sensory,  the  ventral  m 
in  character.  The  dorsal  root  (r 
posterior)  (Fip:s.  133,  135.  and  13^ 
begins  as  a  number  {twelve  or  iti 
of  separate  nerve-bundles  which  em 
from  the  posterior  lateral  groove.  T 
roots  lie  nearly  in  a  single  plane 

..j  pass  laterad,  converging  to  penetr; 
ganglion,  the  spinal  ganglion  {b) 
ganglion  of  the  posterior  root), 
the  spinal  ganglia  except  the 
and  second  are  situated  in  the  ii 
vertebral  foramina  or  within  the  vi 

'  bral  canal.     The  first  and  second 

situated  among  the  muscles  surroun 
the  place  of  exit  of  the  nerves. 

The  ventral  root  (radix  ante 
(Fig  I  3  5,  (•)  arises  as  a  larger  numb 
small  fibre-bundles  which  do  not  1 
a  single  plane,  so  that  in  a  trans\ 
section  several  rootlets  may  appear 
single  section.  The  rootlets  conv 
to  form  a  single  mass  which  joins 
dorsal  root  just  as  it  emerges  fronr 
spinal  gaitglion.  The  nerve  forme 
the  junction  of  the  ventral  and  di 

Portion  ^^^^^  '^  ""^  of  the  spinal  nerves. 

L'oHii.  The  direction  in  which  the  nt 

meni:  B.  jgavg  (hc  cord  varies.     In  the  cer 
region  (Fig.    133)  and   cranial  pa 
it  is  nearly  late 
dorsal  at  the  cervical  and  lumbar  enlargen 
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it  is  Uterocaudad.  The  nerves  in  the  sacral  and  caudal  regions 
pass  almost  directly  caudad  to  reach  the  intervertebral  foramina 
and  form  tlius  a  brush  which  surrounds  the  filum  terminals 
(Fig,   136,  C)  and  is  called  the  Cauda  equina  (Fig.   136,  B). 

Each  spinal  nerve  immediately  after  leaving  the  interverte- 
bral foramen  divides  into  two  branches,  a  dorsal  or  posterior 
branch  or  ramus  (r).  and  a  ventral  or  anterior  ramus  (rf). 
The  dorsal  ramus  is  in  each  case  small  (except  in  tJic  first  and 
second  cervical  nerves),  and  is  distributed  to  the  longitudinal 
muscles  and  integument  of  the  back. 

The  ventral  rami  are  larger  and  each  is  connected  a  short 
distance  beyond  its  origin  with  the  sympathetic  system  by  a 
short  ramus  commtmicans  or  communicating  branch.  Each 
is  then  distributed  to  the  integument  and  muscles  of  the  ventral 
part  of  the  body,  including  the  limbs. 

The  ventral  rami  which  pass  to  the  limbs  are  much  larger 
than  the  others.  The  ventral  rami  are  further  distinguished 
from  the  dorsal  by  the  fact  that  they  frequently  unite  with  one 
another  to  form  plexuses. 

The  peripheral  distribution  of  the  spinal  nerves  is  described 
later. 

2.  The  Brain.  Encephalon.^The  brain  is  that  portion  of 
the  central  nervous  system  that  is  included  within  the  cranial 
cavity.  It  is  a  direct  continuation  of  the  spinal  cord,  and 
presents  many  of  the  same  essential  characters  as  the  latter. 
with  great  modifications  in  details. 

The  structure  of  the  brain  can  best  be  understood  if  it  be 
considered  as  a  modified  continuation  of  the  spinal  cord,  and 
the  relation  of  the  parts  to  the  essential  parts  of  the  cord  noted. 
The  spinal  cord  is  a  nearly  straight  tube,  with  a  central  cavity 
and  thick  walls.  The  brain  is  Hkewise  tubular,  with  the 
cavities  enlarged  or  subdivided  in  places,  with  the  walls  greatly 
thickened,  and  with  a  number  of  bends  and  constrictions  in  the 
tube.  The  relation  of  the  structure  of  the  brain  to  that  of  the 
spinal  cord  is  most  easily  perceived  by  an  examination  of  the 
brain  of  some  lower  vertebrate,  as  the  frog  or  shark,  and  such 
an  examination  should  be  made  before  proceeding  to  the  study 
of  the  more  complicated  brain  of  the  cat. 


NERI^OUS  SrSTEM. 

In  tlie  following  account  of  the  brain  of  the  cat  all  | 
will  be  described  as  far  as  possible  in  relation  with  the 
structure   of  the   brain.      The  brain  will   be   consider 
hollow  structure,  having  central  cavities,  and  the  solid  f 
will  be  brought  into  relation  as  parts  of  the  roof,  sides,  or 
',   of  the  cavities.     The  cavities  of  the  brain,   forming  a  d 
.   continuation  of  the  central  canal  of  the  spinal  cord,  are  ki 
;  as  ventricles  (ventriculi). 

In  a  general  view  of  the  cat's  brain  from  the  dorsal 
(Fig-    137)  l^our   subdivisions  are  discernible.     At  the  c; 


Fic.  137.— Dorsal  Surjale  o 
/,  olfactory  bulbs;  //,  cerebral  hemispheres;  ///,  cerebellum;  / 
prxsylvian  sulcus;  i,  cnicialc  sulcus;  e,  sulcus  ansslus;  li,  coronal  si 
sulcus;/,  poslerior  sulcus;  g,  auprttsylvinn  sulcus;  A,  separate  pnrts  0 
sulcus;  I,  enil  of  splenial  sulcus;  j,  vermis  nf  cerebellum ;  t,  hemispben 
lum;  /.  roof  of  fourth  Tentricle;  rn,  first  cervical  nerve.  1,  orbital  lobe  {Oi 
3,  sigmoid  gyrus;  3,  anlerior  sylvi«n  gyrus;  4,  ectosylvian  gyrus;  5,  nQ 
gyrus;  6,  posterior  sylvian  gyrus;  7,  parts  of  marginal  gyrus;  8,  gyrus  « 
poslerior. 

end  is  a  small  stalk-like  portion  (/I'')  which  is  clearly  a  3I 
modified  continuation  of  the  spinal  cord;  this  is  the  nt 
cephalon  or  medulla  oblongata.     Just  craniad  of  this. 


r 
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higli  above  it,  is  an  irregularly  lobulated  rounded  portion,  the 
cerebellum  (///)■  This  is  produced  as  a  thickening  of  the  wall 
of  the  original  tube;  it  forms  the  dorsal  part  of  the  meten- 
cephalon.  These  two  portions  of  the  brain  have  a  common 
cavity,  lying  within  the  medulla  oblongata  and  ventrad  of  the 
cerebellum,  and  formed  by  a  widening  of  the  cavity  of  the 
spinal  cord;  it  is  known  as  the  fourth  ventricle.  Craniad  of 
the  cerebellum,  separated  from  it  by  a  deep  transverse  fissure, 
are  two  very  large  portions,  the  hemisplieres  of  the  cerebrum 
{//),  separated  from  each  other  by  a  deep  longitudinal  fissure; 
they  constitute  together  the  telencephalon.  The  hemispheres 
are  produced  by  a  sort  of  forking  of  the  original  central  tube; 
— by  outgrowths  on  the  sides  of  the  tube,  the  central  cavity 
extending  into  the  outgrowths.  The  two  outgrowths  extend 
dorsad,  as  well  as  craniad  and  caudad  from  the  original  place 
of  origin,  forming  the  larger  part  of  the  brain;  the  extensions 
of  the  central  cavity  which  they  contain  are  known  as  the 
lateral  ventricles.  Finally,  in  front  of  the  two  hemispheres 
are  seen  the  two  small  olfactory  bulbs  (/)  which  are  mere 
extensions  of  the  two  hemispheres  and  contains  cavities  which 
are  extensions  of  the  lateral  ventricles. 

In  a  ventral  view  of  the  entire  brain  (Fig.  138)  certain 
parts  are  visible  which  in  the  dorsal  view  are  hidden  by  the 
large  cerebral  hemispheres.  At  the  caudal  end  is  seen,  as 
before,  the  medulla  oblongata,  or  myelencephalon.  and  craniad 
of  this,  on  the  ventral  side  ol  the  cerebellum,  a  broad  trans- 
verse tract,  the  pons  (/);  this,  like  the  cerebellum,  forms  part 
of  the  metencephalon.  All  this  part  of  the  brain  formed  by 
the  myelejicephalon  and  metencephalon  lies  caudad  of 
(behind)  the  rest  of  the  brain  and  is  marked  off  from  it  by  a 
great  fissure;  it  therefore  receives  as  a  whole  the  name  hind- 
brain  or  rhombencephalon. 

Just  craniad  of  the  pons  are  seen  two  short  diverging  arm- 
like bands  of  fibres  {g),  enclosing  a  small  triangular  space 
between  them.  These  two  arms  with  the  space  between  them 
are  all  that  is  visible  of  a  division  of  the  brain  which  in  dorsal 
view  is  completely  covered  by  the  backward  projection  of  the 
cerebral  hemispheres.     This  is  the  midbrain  or  mesencephalon. 
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In   this   portion  of  the  brain  the  continuation  of  the  centr 
cavity  is    a   narrow  canal  which   receives  the   name   cerebral 
aqueduct  (aqueductus  cerebri)  or  aqueduct  of  Sylvius. 


Fiii.  138 — Ventral  Surface  dk  tiik  Brain. 
I-Xn,  the  iwelvc  craniiil  nerves  in  onler;  /,  olfnclory  bulb;  //,  fl,  opticiu;  I/t^ 
N.  oculoniotorius;  H',  N.  irocblearis;  i\  N,  trigeminus  (I,  auuidibulw  nerre;  3d 
mflxillary  nerve;  3,  opblhalmic  nerve;  4,  Kxaa/rf  root);  ('/,  N.  nbducens;  F//,'n3 
facialis;  Vlll,  N.  ncuslicus;  IX,  N.  glt)!soph«ryngeus;  X,  N,  vagus:  XI,  N.  acce«j 
soiius;  Xll,  N.  hypoglossus.  a,  tracnu  ollacloriiu:  j,  subUanlii  perforata  aoteriOTj 
t,  optic  chiasms;  d,  infundilnilum ;  t,  hypophysis;  f,  lobus  pyrifomiig,  or  tractaS 
poslrhinalis;  g.  pedunnili  cerebri;  h,  subslanlia  perfonta  posterior;  r,  pons;  /.  nilcnS 


il  cervicnl  m 


^  trapeEium; 
r  or  ventral  fissiue; 


V,  area  ovalisj 
';  q,  fotameaj 


Just  craniad  of  the  midbrain  is  a  small  rather  irregular  area,! 
bounded  craniad  by  the  band-like  Optic  chiasma  (f).  from 
which  arise  the  optic  nerves  {//).  and  showing  caudad  of  this 
band  a  rounded  irregular  projection  (c).  This  is  a  fourth  divi- 
sion of  the  brain  which  is  likewise  covered  dorsad  by  the 
hemispheres;  it  is  the  'tween-brain  or  dieucephalon.  Ita 
cavity  is  known  as  the  third  ventricle.     Just  craniad  of  thii 
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'tween-brain.  in  the  median  line,  is  a  deep  fissure,  showing  that 
here  in  reality  is  the  termination  of  the  original  tube,  the 
further  extension  craniad  being  due  to  the  pushing  forward  of 
the  lateral  outgrowths,  or  cerebral  hemispheres,  which  extend 
in  ventral  view  a  considerable  distance  further  craniad.  The 
hemispheres  lie  also  caudad,  laterad,  and  dorsad  of  the  mid- 
brain and  'tween-brain,  so  that  these  parts  are  almost  enveloped 
by  the  hemispheres.  The  hemispheres  and  'tween-brain  are 
sometimes  taken  together  as  forming  a  single  portion,  the  fore- 
brain  or  prosencephalon. 

There  are  thus  altogether  five  principal  subdivisions  of  the 
brain,  each  enclosing  a  portion  of  the  central  cavity.  These 
are  the  myelencephalon,  the  metencephalon  (these  two  enclos- 
ing the  fourth  ventricle),  the  mesencephalon  (enclosing  the 
cerebral  aqueduct),  the  diencephalon 
(enclosing  the  third  ventricle),  and 
the  two  cerebral  hemispheres,  con- 
stituting together  the  telencephalon, 
and  enclosing  the  two  lateral  ven- 
tricles. A  plan  of  the  brain,  con- 
sidered as  a  tube  enclosing  cavities, 
is  given  in  Figs.  139  and  140.  Fig, 
139   shows    the    plan    considered  as 


I,  mTelencephalon ;  2.  metencephalon;  j,  mesencephalon;  4.  diencepbalon;  5, 
telmcephalan.  «,  canal  of  the  spinal  cord;  i,  founh  ventricle;  f,  cerebtnl  aqueduct 
(aqueduct  of  Sylvius);  d.  third  ventricle;  e,  lateral  ventricle;  /,  imervemricular  fora- 
men (or  foramen  of  Monroe);  g,  lamina  lenninalis;  *,  olfactory  bulb. 

viewed  from  the  dorsal  side.  Fig.  140  in  a  lateral  view.  These 
figures  are  of  course  pure  diagrams,  showing  only  what  may 
be  called  the  plan  of  structure,  and  omitting  all  details.  In 
the  actual  conditions  many  important  modifications  even  of  the 
main  features  of  the  plan  are  met  with. 
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In  the  following  description  the  parts  of  the  brain  will  be 
taken  up  in  this  order: 

A.  Rhombencephalon  (primitive  hindbrain). 

1.  Myelenccphalon. 

2 .  Metenccphalon . 

B.  Mesencephalon  (primitive  midbrain). 

3.  Mesencephalon, 

C.  Prosencephalon  (primitive  forebrain). 

4.  Diencephalon, 

5 .  Telencephalon, 

A.  Rhombencephalon.  —  i.  Myelencephalon, — The  my- 
elcncephalon  or  medulla  oblongata  is  transitional  between  the 
spinal  cord  and  the  brain.  It  has  in  general  the  structural 
peculiarities  of  the  cord,  but  these  undergo  in  it  a  gradual  trans- 
formation into  the  arrangements  characteristic  of  the  brain. 

It  has  the  form  of  a  flattened  and  truncated  cone,  which 
widens  craniad  and  is  limited  at  the  cranial  end  by  the  pons 
(Fig.  138,  /)  ventrally  and  laterally;  by  the  cerebellum  (Fig. 
137,  ///)  dorsally.  The  cranial  portion  of  its  dorsal  surface 
is  overhung  by  the  cerebellum.  The  points  of  origin  of  the 
roots  of  the  first  pair  of  cervical  nerves  (Fig.  138,  .y)  may  be 
taken  as  indicating  the  boundary  between  the  spinal  cord  and 
the  medulla  oblongata;  there  is  no  other  external  marking  to 
show  the  limits  of  the  two. 

The  central  canal  of  that  part  of  the  medulla  which  is 
overhung  by  the  cerebellum  is  greatly  widened  (Fig.  141,  Z'). 
The  cavity  thus  formed  is  flattened  and  triangular,  with  the 
apex  of  the  triangle  caudad.  and  is  the  caudal  part  of  the 
fourth  ventricle  (Fig.  141,  //).  The  roof  is  very  thin  (Fig. 
143,  ;n  and  is  intimately  connected  with  the  pia  mater,  so  that 
in  removing  the  latter  the  thin  roof  of  the  fourth  ventricle  is 
removed  with  it  and  the  cavity  of  the  fourth  ventricle  is  left 
exposed.     The  thin  roof  of  the  fourth  ventricle  is  known  as  the 

velum  meduUare  posterius  (Fig.  143,  //). 

The  ventral  (anterior)  fissure  (Fig.  138,  /)  of  the  cord 
passes  onto  the  medulla  oblongata  and  ends  at  the  pons  (/ ), 
its  end  being  slightly  deeper  and  forming  what  is  known  as  the 
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foramen  csecmn  (q).  The  dorsal  (posterior)  sulcus  (Fig.  141, 
a)  is  well  marked ;  it  ends  at  the  caudal  boundary  of  the  fourth 
ventricle  (A). 

The  anterior  lateral  sulcus  (Fig.  138,  r)  may  be  traced 
craniad  from  the  origin  of  the  ventral  roots  of  the  first  cervical 
nerves  (j),  along  the  lateral  border  of  the  area  elliptica  («). 
then  curving  mediad  to  the  lateral  border  of  the  pyramis  {o), 
and  finally  reaching  the  pons  (/').  Its  position  is  marked  by 
the  origin  of  the  roots  of  the  hypoglossal  nerve  {A'//). 

The  posterior  lateral  sulcus  (Fig.  141,  (i),  marked  on  the 
spinal  cord  by  the  origin  of  the  dorsal  nerve-roots,  curves 
laterad  at  the  sides  of  the  fourth  ventricle  (//)  owing  to  the 
increasing  width  of  the  latter,  and  ends  at  an  elevated  area  of 
oblique  fibres,  the  area  oralis  (/). 

The  columns  or  funiculi  bounded  by  the  longitudinal 
fissures  present  the  following  peculiarities: 

The  anterior  white  funiculus  of  the  cord  is  replaced  in  the 
medulla  by  the  pyramidal  tracts  (pyramides)  {Fig.  138.  o). 
The  pyramidal  tracts  are  formed  by  fibres  which  emerge  from 
beneath  the  pons  and  pass  caudad  to  disappear  just  craniad  of 
the  level  of  the  first  cervical  nerve  (s).  The  pyramidal  tracts 
are  bounded  medially  by  the  anterior  median  fissure  (/).  but 
laterally  each  is  separated  from  the  anterior  lateral  sulcus  (r) 
over  its  caudal  part  by  an  elongated  area  elliptica  («),  the 
human  homologue  of  which  is  uncertain.  It  perhaps  represents 
the  oliva. 

Laterad  of  the  cranial  portion  of  the  pyramids  is  an  irreg- 
ular area  known  as  the  trapezium  (/)  which  abuts  caudad  on 
the  area  elliptica  (k)  and  the  area  ovalis  (m).  The  area  ovalis 
(Fig.  138.  w;  Fig.  141, _/")  (or  zonula  Arnoldi)  is  a  broad  band 
of  oblique  fibres  which  passes  from  the  lateral  side  of  the  area 
elliptica  craniodorsad  to  disappear  under  the  cerebellum. 

The  posterior  white  funiculus  was  divided  in  the  cervical 
region  into  two,  the  fasciculus  gracilis  (column  of  Goll)  and 
the  fasciculus  cuneatus  (column  of  Burdach).  The  fasciculus 
gracilis  (Fig.  141,  c)  extends  to  the  caudal  end  of  the  fourth 
ventricle  (/i)  and  ends  there  in  an  expansion,  the  Clara  ((/), 
which   forms  the  posterior  boundary  of  the  fourth   ventricle. 


I 
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The  fasciculus  cuneatus  (;)  passes  laterad  on  account  oftho 
width  of  the  fourth  ventricle  and  appears  to  end  at  the  area 
ovalis  {/),  but  it  may  be  seen  passing  beneath  the  area  ovalis, 
emerging  at  its  cranial  border  and  turning  dorsad  to  enter  the 
cerebellum.  It  forms  the  side  walls  of  a  part  of  the  shallow 
fourth  ventricle. 

The  lateral  funiculi  are  divided  by  longitudinal  furrows  into 
three  divisions.  The  dorsal  one  of  these  is  the  fasciculus 
cuneatus  lateralis  or  column  of  Rolando  (Fig.  141.  _^).  It 
accompanies  the  fasciculus  cuneatus  into  the  cerebellum. 

The  entire  mass  formed  by  the  fasciculus  gracilis,  the 
fasciculus  cuneatus  medialis.  and  fasciculus  cuneatus  lateralis  is 
known  as  the  corpus  restiforme,  and  since  its  fibres  pass  into 
the  cerebellum  it  is  sometimes  known  as  the  peduDCulus  cere- 
belli  {or  crus  cerebelli  ad  medullam). 

The  following  cranial  nerves  arise  from  the  medulla  oblon- 
gata (Fig.  138). 

The  twelfth  nerve  (AY/)  (K.  hsrpoglossus)  arises  by  ten  or 
fifteen  rootlets  from  the  ventral  surface  of  the  medulla  oblon- 
gata in  the  anterior  lateral  fissure  (r)  opposite  the  caudal  por- 
tion of  the  area  elliptica  («). 

The  eleventh  cranial  nerve  (^W)  (N.  accessDtius)  arises  by- 
numerous  rootlets  from  the  lateral  surface  of  the  medulla 
oblongata  and  of  the  spinal  cord  as  far  caudad  as  the  sixth  or 
seventh  cervical  nerve.  These  rootlets  join  to  form  a  nerve 
which  enters  the  cranium  through  the  foramen  magnum  and  is 
closely  associated  at  its  point  of  e.xit  with  the  glossopharyngeal 
(/.V)  and  vagus  (A')  nerves.  The  line  of  origin  on  the  medulla 
passes  between  the  dorsal  and  ventral  roots  of  the  cervical 
nerves  and  is  along  the  middle  of  the  lateral  white  funiculi. 

The  tenth  cranial  nerve  (A')  (N.  vagus)  arises  by  about 
eighteen  very  delicate  rootlets  from  the  surface  of  the  area 
ovalis.  The  rootlets  are  divided  into  a  dorsal  and  a  ventral  ' 
series.  The  dorsal  series  (about  twelve)  arise  in  the  groove 
which  separates  the  fasciculus  cuneatus  medialis  from  the 
fasciculus  cuneatus  lateralis.  The  ventral  series  arise  somehat 
ventrad  of  this  groove.  These  rootlets  are  to  be  distinguished 
from  those  of  the  ninth  nerve  by  their  smaller  size. 
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The  ninth  cranial  nerve  {IX)  (K.  glossophajyageus)  arises 
from  the  area  ovalis  from  a  line  craniaii  of  the  dorsal  line  of 
origin  of  the  vagus  roots  (,V)  and  between  these  and  those  of 
the  auditory  [VIII).  It  arises  by  a  number  of  rootlets  which 
are  larger  than  those  of  the  vagus  {X),  with  which  this  nerve 
is  closely  associated. 

The  eighth  cranial  nerve  {VIII)  (N.  acusticus)  appears  at 
the  lateral  end  of  the  trapezium  (/).  It  arises  from  an  elevation 
(Fig.  141 ,  /)  which  is  continued  dorsomediad  along  the  cranial 
border  of  the  area  ovalis. 

The  seventh  cranial  nerve  (VII)  (N.  facialis)  leaves  the 
lateral  border  of  the  trapezium  (/)  near  its  cranial  edge, 
between  the  fifth  and  eighth  nerves.  It  is  much  smaller  than 
the  eighth  nerve. 

The  sixth  cranial  nerve  { VI)  (N.  abducecs)  arises  by  about 
six  bundles  from  the  groove  between  the  pyramids  and  the 
trapezii  .ind  passes  craniad, 

2.  Mctencephalon. — ^The  metencephalon  includes  the  pons 
and  the  cerebellum. 

The  pons  (Fig.  138,  /)  is  a  mass  of  transverse  fibres  which 
forms  the  ventral  and  cranial  part  of  the  primitive  hindbrain. 
It  is  a  modification  of  the  latter  brought  about  by  the  develop- 
ment of  the  cerebellum,  and  the  degree  of  its  development  is  in 
direct  ratio  to  that  of  the  cerebellar  and  cerebral  hemispheres. 
The  pons  forms  a  projecting  mass  of  fibres  which  is  marked  by 
a  median  longitudinal  groove,  the  sulcus  basilatis  ij),  which 
indicates  the  course  of  the  basilar  artery  (Fig.  121,  c).  Laterad 
the  fibres  of  the  pons  converge  somewhat  and  turning  dorsad 
disappear  in  the  cerebellum,  forming  the  brachia  pontis  (Fig. 
14".  /)■ 

The  fifth  cranial  nerve  (Fig.  i  38,  (')  (N.  trigeminus)  arises 
by  two  roots  from  the  caudal  border  of  the  pons,  near  the 
lateral  end.  The  ventral  root  (*)  is  small;  the  dorsal  one  is 
much  larger  and  soon  forms  the  large  semilunar  ganglion  {k) 
from  which  three  branches  (1,  a,  and  3)  diverge.  The  ventral 
root  (*)  joins  one  of  these  branches  (1). 

The  cerebellum  (Fig.  137,  ///)  is  formed  by  an  increase  in 
size  of  the  cranial  portion   of  the  primitive  hindbrain.     This 
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increase  has  affected  principally  the  surface  of  the  roof,  so  tfiat 
as  the  cerebellum  has  grown  it  lias  been  thrown  into  many 
folds,  the  exact  form  cf  which  varies  in  different  specimen; 
The  cerebellum  has  at  the  same  time  increased  in  size  and  has 
thus  extended  laterad  as  well  as  caudad  and  craniad.  It  thus, 
touches  the  cerebrum  in  front  (separated  from  it  by  tlie  ten- 
torium) and  aids  it  in  concealing  the  midbrain  and  'tween-brain 
in  dorsal  view,  while  caudad  in  the  same  view  it  conceals  the 
greater  part  of  the  medulla.  The  connections  of  the  cerebellum 
with  adjacent  parts  of  the  brain  are  also  overhung  and  con- 
cealed. 

The  whole  surface  of  the  cerebellum  is  thrown  up  into 
numerous  folds  or  gyri,  separated  from  one  another  by  deep 
fissures  or  sulci,  which  appear  at  first  to  render  the  surface 
wholly  irregular.  The  entire  mass  is.  however,  divisible  into 
a  central  portion,  which  from  its  resemblance  to  a  segmented 
worm  is  called  the  vennis  ij)  {its  cranial  part  is  the  superior 
vermis,  and  its  caudal  part  the  inferior  vermis),  and  into  lateral 
portions,  the  hemispheres  (/■).  The  vermis  (_/')  occupies  a 
median  longitudinal  position,  and  its  gyri  and  sulci  are  in  the 
main  transverse.  It  is  not  directly  connected  with  adjacent 
parts,  and  its  ventral  surface  extends  farther  caudad  and  craniad 
than  that  of  the  hemispheres.  The  ventral  part  of  the  superior 
vermis  is  fitted  against  the  posterior  corpora  quadrigemina 

The  hemispheres  {k)  may  again  be  subdivided  into  groups 
of  gyri  which  have  received  special  names.  One  of  these,  the 
so-called  appendicular  lobe,  fits  into  the  appendicular  fossa  of 
the  petrous  bone. 

The  cerebellum  is  connected  to  the  adjacent  parts  by  three 
tracts  of  fibres,  sometimes  known  as  crura  cerebelli.  The  tract 
connecting  it  with  the  medulla  oblongata  is  the  corpus  resti- 
forme ;  that  connecting  it  with  the  pons  is  the  braduum 
pontis  (Fig.  141,  /) ;  these  have  been  described.  A  third 
tract  passes  craniad  tn  the  corpora  quadrigemina  (Fig.  141,  ^.j 
and  q);  this  is  the  hrachium  conjunctivum  (Fig.  141,  k). 

The  cerebellum  is  composed  of  white  and  gray  matter,  the 
latter  on  the  surface  (Fig.  143,  ///).  The  folds  of  its  surface, 
present  thus  a  contrivance  for  increasing  the  amount  of  gray 
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matter.  The  white  matter  forms  a  central  mass  from  which 
tracts  extend  into  the  folds.  The  whole  mass  of  white  matter 
has  thus  in  section  (more  particularly  in  a  longitudinal  section 
of  the  vermis)  the  appearance  of  a  tree,  whence  the  name 
arbor  vitJE  (Fig.  143). 

The  fourth  ventricle  (Fig.  141,  //;  Fig.  143,  w/)  is  the 
cavity  of  the  original  hindbrain.  It  begins  caudad  at  the  clava 
(Fig.  141,  ri)  as  a  widening  and  continuation  of  the  central 
canal  of  the  spinal  cord  and  extends  craniad.  becoming  wider 
and  passing  ventrad  of  the  cerebellum.  It  becomes  narrower 
craniad  and  ends  at  the  posterior  corpora  quadrigemina  (/). 
where  it  becomes  continuous  with  the  aqueductus  cerebri  (Fig. 
141,  i>\  Fig.  143,/)-  The  cavity  is  shallow  and  is  encroached 
upon  dorsally  by  the  vermis  of  the  cerebellum  {Fig.   143). 

The  floor  of  the  cavity  is  known  as  the  fossa  rhomboidea 
(Fig.  141,  //).  It  is  formed  by  the  continuation  of  the  gray 
matter  which  surrounds  the  central  canal  of  the  cord.  It  is 
marked  by  a  median  longitudinal  groove.  At  its  widest  part 
are  seen  two  considerable  tracts  of  white  fibres  (stria  medul- 
lares)  which  pass  from  near  the  median  line  laterad  and  extend 
into  the  auditory  (eighth)  nerves.  The  floor  caudad  and 
craniad  of  these  stricc  is  marked  by  a  number  of  elevations  and 
depressions.  Similarly  situated  elevations  in  the  human  brain 
differ  from  one  another  slightly  in  color,  are  made  up  of  gray 
matter,  and  are  the  centres  of  origin  of  most  of  the  cranial 
nerves.  Their  homologues  in  the  cat  appear  not  to  have  been 
determined. 

The  side  walls  of  the  fourth  ventricle  (Fig.  141)  are  formed 
by  the  following  in  order,  beginning  caudad:  the  clara  (rf), 
the  corpus  restiforme,  brachium  pontis  (/),  brachium  con- 
junctivum  {l'),  and  caudal  corpora  quadrigemina  (/)  (col- 
liculi  inferiores). 

The  roof  (Fig.  143)  is  formed  caudad  by  a  thin  layer  of 
non-nervous  matter  which  is  closely  associated  with  the  pia 
mater.  This  thin  layer  is  known  as  the  velum  meduUare 
posterius  («).  It  connects  the  dorsal  surface  of  the  medulla 
with  the  caudal  border  of  the  cerebellum.  The  pia  mater 
covering  this  portion  of  the  roof  is  vascular  and  is  folded  in. 
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toward  the  floor  of  the  ventricle,  forming  the  choroid  plexi 
of  the  fourth  ventricle.  In  the  middle  the  roof  of  the  fnui 
ventricle  is  the  cerebellum,  while  craniad  the  roof  is  the  vein 
meduUare  anterius  (Fig-  143.  /)-  This  is  a  thin  layer  juj 
craniad  of  the  cerebellum,  connecting  it  with  the  corpora  quad 
rigemina,  and  attached  laterally  to  the  brachia  conjunctivi 
Here  the  fourth  ventricle  narrows  craniad  and  becomes  coo* 
tinuous  with  the  slender  aqueductus  cerebri  {Fig.  143.  _/Jj 
(aqueduct  of  Sylvius).  The  narrowed  portion  of  the  brain  i 
frequently  known  as  tJie  isthmus  rhombencepbali. 


Fio.  m— Dorsal  Subface 


-■    MVELENCEPHALON,    MtSKNCBPHAl-OW,    A1 
DiKNCEPHALUN. 

The  cerebellum  Bnd  the  grealec  patt  of  Ihe  cerebral  hemispheres  hnvc  been  _  _ 
moved,  n,  posterior  sulcus  of  cord ;  i,  posterior  lateral  sulcus;  f.  fasciculus  gr«ciU«^ 
d.  cUvB{  c,  fasciculus  cuncalus;  /,  areaovnli;;  g.  fasciculus  cuoealui  lalermlis:  k, 
foasB  rhomboidea  or  floor  of  fourth  ventricle;  /.  projecliiin  formed  by  origin  of  nodi- 
tor?  nerve;/,  facial  nerve;  h,  cut  end  of  bracbium  conjunctivam ;  /,  cut  end  of  bra- 
chium  ponlis  (/',  brachium  pontisi;  m,  velum  medullare  uilerius;  n,  fourth  ntrve; 
0.  depression  marking  caudal  end  of  aqueduclus  cerebri  (aqueduct  of  Sjlvius);  _" 
c*:Udal  corpora  quadrigemina  (coUiculi  posteriores) ;  q,  cranial  corpora  quadri{>einii 
(colliculi  anleriores):  r,  brachium  quadrigeminum  inferius;  i,  corpus  gcniculf^" 
mediale;  I,  thalamui;  w,  slrix  medullares;  v,  third  venliicie;  u',  pulvii 
geniculalum  lalerale;  j",  corpus  striatum;  s,  outlines  of  olfacloty  bulbs, 
bfiwren  licmjjplieres  and  'Iween-brnin;  z,  pineal  bodj. 

The   fourth   cranial   nerve   (Fig.    141,   n\   Fig.    138,    /!-'' 
(N.  trochlearis)  arises  from  the  brain  at  the  craniolateral  angli 

of  the  velum  medullare  anterius. 
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B.  MesenceI'IIALON. — 3.  Mesaiu-phahn. — The  mesen- 
cephalon or  midbrain  includes;  the  corpora  quadrigemiDa  (Fig. 
141)  and  the  peduDCuli  cerebri  (Fig.  [42).  In  the  primary 
midbrain  there  is  a  pronounced  thickening  of  the  walls  accom- 
panied by  a  reduction  of  the  central  canal.  The  midbrain  does 
not  thus  become  very  large  and  is  concealed  in  the  dorsal  view 
by  the  cerebellum  and  cerebrum,  though  its  floor  appears  in 
the  ventral  view  Just  craniad  of  the  pons  (Fig.  138,  g).  Its 
narrow  canal  is  the  aqueductus  cerebri  (aqueduct  of  Sylvius) 
(Fig.  i43-y)'  I's  roof  forms  the  corpora  quadrigemina,  and 
its  floor  the  pedunculi  cerebri. 

In  a  dorsal  view  (Fig.  141)  the  roof  is  seen  to  be  marked 
by  two  pairs  of  elevations,  the  corpora  quadrigemina  ( /  and  q\. 
The  cranial  pair  {q)  (known  as  the  colliculi  superiorcs)  are  cir- 
cular in  outline,  surrounded  on  all  sides  except  the  crania!  one 
by  a  deep  groove.  From  the  cranial  side  a  tract  of  fibres 
(brachium  quadrigeminum  superius,  or  arm  of  the  cranial  cor- 
pus) extends  craniad  and  disappears  beneath  the  thalamus  (/). 
Between  the  anterior  or  cranial  corpora  quadrigemina  lies  the 
pineal  body  or  epiphysis  (corpus  pineale)  (Fig.  143,^;  Fig. 
141 .  3),  a  portion  of  the  roof  of  the  'tween-brain.  The  caudal 
corpora  (Fig.  (41,  p)  are  larger  than  the  cranial  ones,  and 
ovoid  in  shape  with  the  long  axis  vertical.  They  are  united 
in  the  median  line,  and  the  velum  medullare  anterius  (w/) 
stretches  between  tHeir  caudal  borders.  The  brachium  of  the 
caudal  corpus  quadrigeminum  (brachium  quadrigeminum  in- 
ferius)  (;-)  extends  craniad  and  disappears  beneath  a  consider- 
able elevation,  the  corpus  geniculatum  mediale  {s). 

Crossing  this  brachium  is  seen  a  small  tract  of  fibres  which 
extends  ventrad,  crosses  the  pedunculus  cerebri,  and  reaches 
the  medial  border  of  the  latter.  It  is  the  tractus  transversus 
peduncularis  (Fig.  142,  b'\.  Ventrad  of  the  caudal  corpus 
quadrigeminum  is  seen  a  triangular  area  of  oblique  fibres  which 
corresponds  in  po.sition  to  the  human  lemniscus. 

The  pedunculi  cerebri  (peduncles  of  the  cerebrum)  form 
the  ventral  part  of  the  midbrain.  They  appear  in  a  ventral 
view  of  the  entire  brain  (Fig.  138)  as  two  broad  tracts  of  fibres 
(^g)  emerging  from  beneath  the  pons  and  diverging  from  otve. 
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another  as  they  pass  craniad,  finally  disappearing  beneath  the 

cerebral  hemispheres.     Each  is  made  up  of  many  fibre-bundles. 

which  are  apparent  in  surface  view  {Vi^. 

142).     The  peduncles  are  separated   by 

a  small  triangular  space,  which  is  marked 

by  a  median  longitudinal  sulcus.     In  this 

space,   just   caudad    of  the    mammillary 

bodies,  is  a  small  area  through  which   a 

number   of  blood-vessels   pass   into    the 

brain.      This  is  known  as   the  posterior 

perforated    area    (or    substance)    (Fig. 

142, y).      The  cerebral  peduncles  [a)  are 

Fm.  142,— Vkntkal  Sur-  crossed  by  the  tractus  transversus  pcdun- 

an^^-tVee  ""*r*!r  '^"'^"s  (//)  (see  above). 

WITH  THE  Pons.  The  third    cranial  nerve    (Fig.    138, 

a.  pedunculi  cerebri;  *,  ///)  (If.  oculomotoHus)  leaves  the  brain 

iracluslrHnsverauspedimcu-  ,■    .     ■         j  r     ..  l       i 

laris;  <-,  corpus  gcnicuiatum  at   the    medial    border    of    the    cerebral 
mcdiale;  </,  opiic  irBci;  t.  peduncle  (e;).  just  caudad  of  the  tractus 

optlcehiasin«;/optiC5erve:  "^  \a  '■  J 

g,   mamroiUnry  bodies'    A,  transvcrsus  pcduncularis. 

StSS:- ,t£5"S       Th=  aqued»ctus  cerebri  (Fig.  ,43./;. 
IjecB  removed);/  uosierior  Fig.  I  53,  d)  (or  aqueduct  of  Sylvius)  hh 
^""'^'V/TVv//,  ^t  ^^^   continuation    craniad    of  the   fourt 
fifth,  seveiiih.  and   eighth  ventricle.      It  is  a  narrow  passage. 

or    two    millimeters    in    diameter.    lyin| 
dorsad  of  the  pedunculi  cerebri   and  ventrad  of  the  corj 
qnadrigemina, 

C.    Prosencephalon.— The  prosencephalon  or  primitive 
forebrain  includes  the  dienceptialon  or  'tween-brain  and  I 
telencepbalon  or  cerebral  hemispheres. 

4.  DieHct-phahm.  —  The  diencephalon  or  "tween-brain  i 
eludes  the  thalami  and  the  other  parts  bounding  the  thin 
ventricle.  The  diencephalon  is  seen  in  entire  brains  only  ifl 
ventral  view  (Fig.   13S,  c,  d,  e,  etc.) 

The  diencephalon  may  be  considered  as  forming  almost  c 
quite  the  most  cranial  portion  of  tlie  median  nervous  tube,- 
the  cranial  wall  of  the  third  ventricle  (the  lamina  termina] 
(Fig.  143,  d),  ending  in  the  median  line  in  the  deep  fissui 
between  the  hemispheres  of  the  cerebrum.      Parts  of  the  braij 
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which  extend  farther  craiiiad  than  this  are  lateral  portiops,  due 
to  the  forward  growth  of  the  lateral  hemispheres.  The  two 
hemispheres  of  the  cerebrum  maybe  considered  as  lateral  out- 
growths of  the  central  'tween-brain ;  these  outgrowths  have 
extended  dorsad,  laterad,  craniad.  and  caudad,  so  as  to  cover 
almost  completely  the  'tween-brain. 

In  early  stages  the  cerebral  hemispheres  are  projections  from 
the  cranial  end  of  the  'tween-brain,  so  that  the  plane  of  junc- 
tion was  nearly  transverse,  the  cranial  end  of  the  'tween-brain 
joining  the  caudal  end  of  the  hemispheres.  With  the  increas- 
ing size  and  backward  growth  of  the  latter,  the  attachment  to 
the  'tween-brain  has  been  shifted  from  a  cranial  to  nearly  a 
lateral  position,  and  at  the  same  time  the  originally  lateral  sur- 
face of  the  'tween-brain  has  become  nearly  caudal.  This  is 
shown  in  Fig.  141.  the  deep  fissure  at  1  marking  the  line  of 
attachment  between  the  'tween-brain  and  the  hemispheres. 
The  dorsoventral  plane  of  junction  of  'tween-brain  and  hemi- 
spheres is  (as  Fig.  141  shows)  not  wholly  lateral,  but  oblique, 
passing  from  its  cranial  end  near  the  middle  line  caudolaterad, 

A  second  peculiarity  of  the  'tween-brain  lies  in  the  thinness 
of  its  roof.  The  roof  is  exceedingly  thin  and  is  so  intimately 
connected  with  the  pia  mater  that  they  cannot  be  removed 
separately.  The  ventral  thick  floor  of  the  'tween-brain  is 
directly  continuous  with  the  similar  floor  of  the  cerebrum;  but 
where  the  roof  of  the  'tween-brain  joins  the  roof  of  the  cerebrum 
along  the  oblique  plane  already  indicated,  the  roof  is  very  thin 
and  is  intimately  connected  to  the  pia  mater,  and  is  at  the 
same  time  folded  into  the  lateral  ventricles  to  form,  together 
with  the  pia  mater,  the  choroid  plexuses  of  the  lateral  ventricles 
(Fig.  148,  e).  When  the  pia  mater  is  removed  the  thin  roof  of 
the  brain  along  the  line  of  junction  of  the  'tween-brain  and  the 
cerebrum  is  brought  away  and  there  appears  to  be  a  direct 
communication  between  lateral  ventricles  and  the  exterior. 

We  may  now  take  up  the  parts  of  the  diencephalon  in  detail. 

a.  Thalamus  (Fig.  141,  /). — The  two  thalami  are  large 
oblique  rounded  ridges,  forming  the  sides  of  the  'tween-brain. 
They  lie  just  craniad  of  the  cranial  corpora  quadrigemina  (^), 
but  separated  from  them  by  a  broad  groove,  and  are  con\'^\«.'v^--j 
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covered  by  the  caudally  projecting  part  of  the  cerebral  hemi- 
spheres. The  medial  larger  end  of  each  thalamus  is  near  the 
middk  line;  thence  the  thalamus  extends  caudoiaterad,  and 
rises  at  its  lateral  extremity  into  a  sharply  rounded  projection, 
the  corpus  geniculatum  laterale  {x).  From  this  projection  the 
thalamus  is  continued  ventrad  and  then  craniomediad  as  a  large 
band  of  fibres,  the  optic  tract  (tractus  opticus)  (Fig.  143.  rf). 
which  extends  to  the  optic  chia^ma  (ci,  where  it  passes  into  the 
optic  nerves  ( /).  On  the  caudal  border  of  the  thalamus,  near 
the  median  tine,  is  a  very  faint  projection,  the  pulvinar  (Fie. 
14! .  It') ;  this  lies  just  craniad  of  the  lateral  border  of  the  cranial 
corpus  quadrigeminum  {q).  Just  ventrad  of  the  corpus  genicu- 
latum laterale  {x)  is  the  prominent  rounded  corpus  geniculatum 
mediale  {s);  this  is  connected  by  a  prominent  ridge,  the 
brachitim  quadrigeminum  inferius  {r),  with  the  caudal  corpus 
quadri!;eminum  \f>).  In  a  similar  manner  the  brachilim 
quadrigeminum  superius  passes  from  the  cranial  corpus  quad- 
rigeminum {q)  into  the  thalamus  itself. 

Between  the  two  thalami  there  exists  a  groove,  the  sulcus 
hjrpothalamicus.  Over  this  groove  lies  the  roof  of  the  third 
ventricle,  forming  the  choroid  plexus  of  the  third  ventricle 
(Fig.  143,  w).  The  medial  surface  of  the  two  thalami  are  fiat 
and  extend  directly  ventrad,  forming  part  of  the  lateral 
boundary  of  the  third  ventricle  (Fig.  143,  /;).  The  two 
medial  surfaces  meet  over  a  considerable  area  across  the  narrow 
cravity  of  the  third  ventricle,  and  unite,  forming  the  massa 
intermedia  (Fig.  i43,_/')or  intermediate  mass  of  the  thalamui 
("middle  commissure  ").  This  connection  of  the  thalami  1 
the  two  sides  is  thus  not  a  primitive  one,  forming  no  part  e 
the  roof  or  floor  of  the  central  cavity,  but  is  a  secondary  con^J 
nection  due  to  a  growing  together  oi  a  part  of  the  two  sides  e 
the  ventricle  across  its  cavity.  Along  the  dorsal  edge  of  t 
medial  border  of  each  thalamus  passes  a  distinct  white  strand, 
the  stria  medullaris  (Fig.  141,  u);  the  two  stria;  meet  in  i 
arch  caudad,  lying  beneath  the  pineal  body  (a). 

The  thalamus  is  separated  craniolaterad  by  a  groove  (t 
from  the  corpus  striatum  (_><),  on  the  floor  of  the  cerebri 
hemisphere. 


THE   CENTRAL   NER^OU^   SYSTEM.  355 

d.  The  roof  of  the  third  ventricle  is  thin  and  united  with 
the  pia  mater,  as  already  stated.  The  pia  mater  bears  many 
blood-vessels,  and  the  two  are  folded  into  the  groove  between 
the  optic  thaiami,  forming  the  lamina  chorioidea  epithelialis, 
or  choroid  plexus  of  the  third  ventricle  (Fig-  I43.  n')-  The 
roof  is  attached  to  the  dorsomedial  borders  of  the  thaiami  and 
becomes  continuous  with  the  choroid  plexus  of  the  lateral  ven- 
tricles (Fig.  148,  (■)  at  the  craniolateral  borders  of  the  thaiami. 

The  pineal  body  (corpus  plneale)  or  epiphysis  (Fig.  141, 
a;  Fig.  143,  y)  is  a  small  conical  body  which  is  formed  as  an 
outgrowth  of  the  caudal  part  of  the  roof  of  the  third  ventricle. 
It  lies  on  the  roof  of  the  brain  between  the  two  cranial  corpora 
quadrigemina  (Fig.  141.  ^).  It  is  hollow,  containing  an  exten- 
sion of  the  third  ventricle.  From  its  craniolateral  angles  two 
white  strands,  the  habenulse,  extend  into  the  stria;  medullares 
(Fig.  141,  «)  of  the  thaiami. 

Just  ventrad  of  the  pineal  body  is  a  tran.sver.se  band  of 
white  fibres,  lying  in  the  caudal  part  of  the  roof  of  the  third 
ventricle.  This  interconnects  the  two  thaiami,  and  forms  the 
posterior  commissure  (Fig.  143.  s')  (commissura  posterior). 
From  this  commissure  a  thin  sheet  of  tissue  extends  to  the 
pineal  body. 

r.  The  floor  of  the  third  ventricle  appears  in  a  ventral  view 
of  the  brain  (Fig.  138,  I"ig.  142)  as  a  somewhat  diamond- 
shaped  space  craniad  of  the  pedunculi  cerebri  (Fig.  142,  «)  and 
bounded  along  its  cranial  margin  by  the  optic  tracts  (Fig. 
142,  d).  The  optic  tracts  come  from  the  thaiami,  as  already 
described;  they  converge  and  unite  to  form  the  optic  cbiasma 
(Fig.   142,  c),  from  which  the  optic  nerves  {/)  diverge. 

Immediately  caudad  of  the  optic  chiasma  lies  a  considerable 
rounded  gray  elevation,  the  tuber  cinereum  (Fig.  142,  //). 
This  bears  on  its  ventral  surface  in  the  natural  condition  the 
infundibuliun  (Fig.  138,  i/)  with  the  hypophysis  (hig.  138,  t); 
in  cases  where  the  two  latter  structures  have  been  removed 
(Fig.  142)  the  tuber  cinereum  (//)  bears  a  small  longitudinal 
opening  (/)  for  attachment  of  the  infundibulum.  The  infundi- 
bulum  (Fig.  138,  //)  is  a  hollow  extension  of  the  floor  of  the 
third  ventricle,  and  is  attached  to  the  middle  of  the  ventral 
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Fiurface  of  the  tuber  cincrcum.      It  bears  at  its  ventral  end  thi 
hypophysis   (pituitary  body)   {I'lg.   13S.  f),  avascular  non-ner-i 
vous  body  of  unknown  function.      The  hypophysis  is  lodged  tnl 
the  sella  turcica  of  the  sphenoid  bone. 

At  its  caudal   border  the   tuber  cincrcum   bears  two  whit 
elevations,    the    matnmiUary    bodies    (corpora    mammillaria)! 
(Fig.  142,  ^). 

The  third  ventricle  (Fig.  143.  A;  Fig.  141,  v)  is  a  very  j 
narrow  slit-liWe  space,  of  considerable  extent  dorso ventral ly, 
but  less  than  a  millimeter  in  width;  it  lies  between  the  medial 


I 
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Fig.  143. — LotjGjTuniNAL  Median  Section  ok  BrIin. 

/  olfacloty  liulb;  //,  cerebnim;  ///.  scclimi  of  cerebellum,  showing  ■'■rbor 
vilse'':  IV,  medulla  oblongatB.  o.  mclus  olfactorius:  i,  substanlia  pcrbrata  »a- 
tetior;  c,  anierior  commissure;  d,  lamina  lerminalis;  f,  uplic  chiisma  1  y^  massa  in- 
termedia of  thalamus:  g,  infundibuluin;^,  hypophysis;  k,  third  tentriclc;  1,  manunii- 
larjr  body;  /,  aqucduclus  cerebri  (or  aqueduct  of  Sylvius);  i.  pont;  /.  velum  medul- 
Irk  anterius;  m,  ronrlh  ventricle:  n,  velum  medullare  po«terius;  c,  continuation  of 
CMlal  of  spinal  cnrd;  /,  corpus  callosum  (body);  q,  genu  of  corpu  cnlloram;  r,  ros- 
irum:  f,  splenium:  I,  septum  pellucidum;  u,  fornix;  f,  pillars  of  fomixi  ic,  cboroid 
pleitu  of  (bird  venbicle;  x,  stria  medullaris;  y,  coipm  pinenle;  i,  cranial  corptis 
qtiadrigeminum ;  i*.  posterior  commissure.  I,  sulcus  falcialis;  a,  sulcus  cnitialus; 
3,  sulcus  splenialis;  4,  sulcus  niorginatisi  5.  sulcus  supracalloialit  (or  callosolisi. 

n  ends  of  the  thalami  (Fig.   141'!,  and  extends  vcntrad  into  the 

H  tuber  cinereum,  and  thenee  into  the  infundibuhim  (Fig.  143, 

H  g").      Dorsad  it  extends  into  the  corpus  pineale  (Fig.  143,  y). 

H  TTie   third    ventricle    communicates    caudally    near  its  dorsal 

^1  border  with  the  aqueductus  cerebri  (_;');    cranir.laterally  with 
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(foramen  of  Monroe).  Its  crania!  boundary  forms  in  the  middle  k 
line  a  thin  plate,  the  lamina  terminalis  {d),  which  is,  morpho- 
logically, the  cranial  termination  of  the  cerebrospinal  axis;  it  ] 
lies  at  the  bottom  of  the  deep  fissure  between  the  cerebral  ( 
hemispheres.  At  the  dorsal  border  of  the  lamina  terminalis 
a  strong  transverse  band  of  fibres  connectinfj  the  two  sides  of  i 
the  brain ;  this  Is  the  anterior  commissure  {e).  The  cavity  of  I 
the  third  ventricle  is  much  encroached  upon  by  the  meeting  K 
and  secondary  union  of  the  two  thalami  across  the  middle  line,  , 
forming  the  massa  intermedia  (/). 

7"he  boundaries  of  the  third  ventricle,  in  order,  are  as  fol- 
lows, beginning  dorsocraniad  of  the  communication  with  the  I 
aqueductus  cerebri:  the  posterior  commissure  (Fig.    143,  s'),   , 
the  pineal  body  (jyj,  the  choroid  plexus  of  the  third  ventricle  I 
(w),  the  columns  of  the   fornix  [v),  the  anterior  commissure 
(f),   the  lamina  terminalis   (rf).  the  tuber  cinereum   with  the 
infundibulum  (£''),   the  substantia  perforata  posterior,  and  the  J 
midbrain.     The  lateral  boundaries  are  formed  by  the  thalami  | 
(Fig.   14..  /). 

5.    Telencephalon. — The   telencephalon    includes    the   two  1 
cerebral  hemispheres.     The  name  cerebrum  is  also  applied  to 
this  portion  of  the  brain;  frequently,  however,  the  name  ce 
brum  is  used  as  signifying  the  entire  mass  of  the  brain  craniad 
of  the  rhombencephalon.— therefore  including  mesencephaloi 
diencephalon,  and  telencephalon.     The  term  will  here  be  used   ' 
as  synonymous  with  telencephalon. 

The  cerebral  hemispheres  arise  as  two  lateral  outgrowths  . 
from  the  cranial  end  of  the  primitive  forebrain.  They  have  1 
undergone  great  increase  in  size  in  the  course  of  evolution, 
as  to  form  the  larger  part  of  the  brain ;  at  the  same  time 
important  modifications  of  structure  have  taken  place.  In 
the  original  condition  the  medial  [aces  of  the  two  hemispheres 
are  not  connected,  the  two  being  separate  outgrowths  of  the 
"tween-brain,  and  connected  only  through  the  latter.  But 
secondary  connections  have  been  formed  across  the  fissure 
between  the  two  hemispheres,  resulting  in  the  production  of 
the  corpus  callosum  (Fig.  143,  /;  Fig.  147;  Figs.  149-153,  a). 
a   broad   transverse  band  of  white  fibres  connect™^  "Otve.  •v*;q 
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hemispheres  dorsad  of  the  'tween-brain.    Ventrad  of  the  corpus 

callosum  another  secondary  union  has  resulted  in  the  produc- 
tion of  the  fornix  (Fig. 


Fig.  144 — Lateral  Surface  of  the  Bkmk. 
a,  olfactory  bulb;  t,  cerebral  heTnisphere;  e,  cerebellum;  ti,  medulla  oblongat 
i,  Iraclus  olfiictorius;  /,  lobus  jiyrifomiis  or  Iraclus  poslrliinalia;  ff,  pons;  A.  irap  ^ 
xium;  ■',  pyramid;  /,  area  cllipUca;  i,  area  ovalb.     //,  N.  optical;   f,  S,  trigcmi^ 
nus;   f//|  N.  facialis;   IV//,  N.  acnsticus;  /X,  N.  glossopharyngeus;  -X,  N.  vagox; 
X/,  N.  Bccessorius.     1,  sulcus  pnetyivius;  2,  sulcus 

4,  sulcus  iBleralis;  5,  sulcus  snprBsylviusi  6,  sulcus  anlerior; 
sulcus  rhlnalis;  g.  fissura  Sylvii;  10.  sulcus  rhinnlis  poslerior. 

External  Features. — With  increase  in  size  the  mass  of  the 

cerebrum  shows  externallv  a  tendency  to  divide  into  three 
lobes,  one  craniad,  the  frontal  (Fig.  145.  A);  one  caudoven- 
trad,  the  temporal  (A');  and  one  caudodorsad,  the  occipi- 
tal (C).  The  two  latter  are  not  distinctly  marked  off  from  one 
another.  The  limit  between  the  temporal  and  frontal  lobes  is 
marked  by  a  short  deep  fissure,  the  lateral  fissure  (fissura 
cerebri  lateralis),  or  fissure  of  Sylvius  (Fig.  144.  9;  Fig. 
145.  a).  Each  lobe  is  thrown  up  into  elevations  or  gyri, 
which  are  separated  by  grooves  or  sulci;  these  arc  described 
below.  The  homology  of  the  cerebral  gyri  and  sulci  of  the 
cat  with  those  of  man  is  in  most  cases  uncertain. 

The  sulci  and  gyri  of  the  cerebral  hemispheres  may  be 
described  briefly  in  their  main  features  as  follows:  On  the 
lateral  surface  of  the  hemisphere  (Fig.  145)  the  lateral  fissure 
(fissura  cerebri  lateralis),  or  fissure  of  Sylvius,  separating 
temporal  and  frontal  lobes,  forms  the  most  convenient  point 
of  departure  for  an  understanding  of  the  fissures.     The  fissi 
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of  Sylvius  is  short  but  deep,  and  is  formed  eariy  during 
development.  In  man  it  covers  an  area,  the  insula,  at  its 
bottom,  which  may  be  seen  by  separating  the  sides  of  the 
fissure.  In  the  cat  the  insula  is  rudimentary  and  can  be 
demonstrated  only  with  difficulty. 

The  lateral  surface  of  the  hemisphere  is  marked  by  fissures 
which  form  three  concentric  arches  {i>-c,  ti,  and  c),  irregulai 
and  incomplete,  about  the  fissure  of  Sylvius.  These  arches  all 
open  ventrad.  The  first  arch  {i>-c)  {that  next  to  the  fissure  of 
Sylvius)  lacks  the  central  part,  the  keystone,  so  that  a  com- 


FlG.  145- — DlAr.BAM  OF  THE  SULCI  ANP  GVRI  ON  THE  LATERAL  SURFACE 
OF  THE  IlEMlSrUERE. 
A.  Trontal  lobe;  B,  temporal  lobe;  C,  otcipilsl  lolie.  a,  Uleral  tissure  or  lisa 
ofSylviuE;  fi,  sulcus  utleriot;  e,  sulcus  posterior  {the  )irokcn  line  cotinecting 
ends  of  a  nnd  4  serves  lo  show  huw  the  first  arch  is  completed  to  farm  the  eclosylv 
sulcus.  OS  in  the  dog  ;  d.  sulcus  snprasylviua:  c.  sulcus  lalerBlis;  /.  sulcus  cnicist 
g,  sulcus  coronslis;  A.  sulcus  insalus;  i.  sulcus  rhinalis:  /,  sulcus  prsEsylvius;  Jc, 
sulcus  rhinolis  posterior.  I,  anleriiir  Sylvian  gyms;  z,  posterior  Sylvian  gyrus;  3, 
gyrus  ectoiylvius;  4,  gyrus  suprasylrius ;  5,  gynis  moi^Dalis;  6,  gyms  eompositus 
posterior;  7,  sigmoid  gyrus;  S,  olfactory  tmcl;  9,  orbital  gyrus;  10,  tubus  pyriformis; 
It,  olfactory  bulb. 

plete  arch  is  not  formed,  but  only  the  two  sides  of  the  arch,  as  - 
two  separate  sulci  (b  and  c).  The  one  of  these  craniad  of  the 
fissure  of  Sylvius  is  the  Sulcus  anterior  {d)\  the  other  is  the 
sulcus  posterior  {c).  In  the  dog  this  arch  is  usually  complete 
and  the  sulcus  forming  it  is  frequently  known  as  the  ectosylvian 
sulcus  (sulcus  ectosylvius). 

The  gyri  included  between  the  fissure  of  Sylvius  on  the  one 
hand  and  the  anterior  and  posterior  sulci  on  the  other  are 
known  as  the  anterior  (1)  and  posterior  (a)  Sylvian  gyri. 

The  second  arch  is  formed  by  the  suprasylvian  sulcus 
{sulcus  suprasylviusl(i''l-  The  gyrus  between  the  anterior 
and  posterior  sulci  ventrad  and  the  suprasyWiaw  svA^lw^  6.^«"=i.^ 
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is  the  ectosylvian  gyrus  ( 3 )  (because  dorsad  o(  ihe  ectosyU-iait 
sulcus) . 

The  third  arched  sulcus,  next  to  the  media)  margin  of  the^ 
hemisphere,  is  variable:  it  forms  the  lateral  sulcus  {f).  The 
gyrus  lying  between  the  suprasylviaii  and  lateral  sulci  is  the. 
suprasylvian  gyrus  (*)  (because  dorsad  of  the  suprasylvian 
sulcus).  The  lateral  sulcus  is  sometimes  broken  into  two  (as 
in  Fig.  137,  //),  the  two  ends  overlapping  so  as  to  leave  a 
small  gyrus  between  the  two  ends. 

The  gyrus  dorsomediad  of  the  lateral  sulcus,  extending' 
onto  the  medial  surface  of  the  hemisphere  as  far  as  the  splenial 
sulcus,  is  the  marginal  gyrus  (5). 

The  four  sets  of  gyri  included  between  these  three  sets  of 
arched  sulci  and  the  fissure  of  Sylvius  unite  caudad  and  craniad 
to  form  single  gyri.  The  caudal  one  is  the  gyrus  compositus 
posterior  (e).  The  cranial  one  {less  regular  than  tiie  caudal 
one)  is  the  sigmoid  gyrus  (7).  The  latter  curves  about  the 
cruciate  sulcus  (/)  (described  below). 

In  the  cranial  part  of  the  lateral  surface  of  the  hemisphere 
are  certain  sulci  and  gyri  which  do  not  belong  to  the  system 
above  described.  The  cruciate  sulcus  {/)  is  a  short  transverse 
sulcus  passing  from  the  lateral  surface  of  the  hemisphere  onto 
its  medial  surface,  where  it  extends  caudad  about  a  centimeter. 
Curving  around  the  lateral  end  of  thi.s,  separated  from  it  by 
part  of  the  sigmoid  gyrus,  is  the  short  coroDal  sulcus  (g-). 
Connected  usually  with  the  end  of  the  lateral  sulcus  (c)  and 
running  nearly  parallel  with  the  cruciate  sulcus  is  the  short 
sulcus  ausatus  (//). 

At  its  ventral  end  the  fissure  of  Sylvius  (a)  joins  a  longi- 
tudinal groove  passing  craniad  and  caudad  from  the  point  of 
junction.  That  part  which  passes  craniad  is  the  sulctis 
rhinalis  (/ ) ;  it  forms  the  dorsolateral  boundary  of  the  olfactory  ■ 
tract  (fl).  Passing  dorsocraniad  from  the  sulcus  riiinalis  is  a' 
sulcus  which  separates  a  very  small  cranial  lobe  from  the  rest, 
of  the  hemisphere;  this  is  the  supraorbital  or  praesy Irian i 
sulcus  (J).  The  portion  of  the  hemisphere  craniad  of  this 
sulcus  is  the  orbital  gyrus  ( 0  ). 

The    sulcus    rhinalis    (/)    is   continuous    caudad    with    the 
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sulcus  rhinalis  posterior  (or  sulcus  postrhinalis)  {k).  This 
extends  caudad  onto  that  portion  of  the  hemispliere  which  faces 
the  cerebellum.  It  forms  the  lateral  boundary  of  a  large  elon- 
gated oval  lobe  lying  at  the  side  of  the  ventral  floor  of  the 
midbrain  and  'tween-brain.  This  lobe  has  been  called  tractus 
postrhinalis  or  lobus  pyriformis  (Fig.  145,  10;  Fig.  138,/). 

In  addition  to  the  sulci  and  gyri  above  mentioned,  any 
given  specimen  will  usually  show  a  number  of  small  inconstant 
sulci  and  gyri  in  various  regions;  these  inconstant  structures 
will  not  be  here  described. 

On  the  medial  surface  of  the  hemisphere  (Fig.  146),  the 
following  arrangement  of  sulci  and  gyri  seems  to  be  typical. 
Some  distance  from  the  dorsal  margin  a  long  sulcus  runs 
parallel  with  the  margin;  this  is  the  sulcus  splenialis  {a). 
The  marginal  gyrus  (1 )  is  dorsad  of  the  splenial  sulcus,  pass- 
ing onto  the   lateral  surface  of  the    hemisphere,   where  it  is 


Fig.  146.— Dugrah  of  the  Sulci   ami  Gvri  un  the  Mrhial  Surface  ov 
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a,  sulcus  splenialis;  i,  sulcus  margiDalis;  c,  sulcus  crucialus;  d,  sulcus  fnlcialis; 
r.  sulcus  suprHCBllosalis;  /,  sulcus  rhinalis  posleriur;  g,  hippocaiupal  sulcus;  A. 
corpus  callosum.     I,  gyrus   marginalis;  2,   gyrus  furnicatus;   3,  gyrus   cotnpositus 

bounded  by  the  lateral  sulcus.  The  splenial  sulcus  extends 
onto  the  caudal  surface  of  the  hemisphere.  A  shallow  salcos 
marginalis  (1*)  occurs  frequently  between  the  sulcus  splenialis 
and  the  dorsal  margin  of  the  hemisphere.  Cranioventrad  ot 
the  cranial  end  of  the  splenial  sulcus  is  that  portion  of  the 
sulcus  Cruciatus  (<-)  that  lies  on  the  medial  surface  of  the 
hemisphere.  Ventrad  of  this  is  a  short  shallow  furrow  which 
has  been  called  the  sulcus  falcialis  (</). 

Immediately  dorsad  of  the  corpus  callosum  (/i),  separating 
its    dorsal    surface    from    a    part    of    the    hemisgUete.,   \s.  '^ti 
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supracallosal   or  callosal  sulcus  {c).     Hcnveeu  the 
losal  \e)  and  splenial  [a)  sulci  is  the  gyrus  fomicatus  (a). 

On   the  caudal   surface  of  the   hemisphere   (that  facini 
cerebellum)  appear  the  ends  of  the  sulcus  splcnialis  {a)  and' 
sulcus  rhinalis  posterior  (/').      Hidden  in  the  natural  condit 
by  the  thalami  and  optic  tract  is  the  broad  hippocampal  sul 
{g),  marking  externally  the  course  of  the  hippocampus, 

A  further  extension  of  the  surface  of  the  cercbrumi 
taicen  place  in  connection  with  the  sense  of  sraeH.  A  mafij 
gray  matter,  the  olfactory  bulb  (Fig.  144.  a),  reckoned  a 
part  of  the  cerebrum,  is  separated  from  the  latter  and 
against  the  cribriform  plate  of  the  ethmoid  bone.  From  it 
olfactory  fibres  pass  through  the  perforations  of  the  plate  to 
olfactory  mucous  membrane.  The  olfactory  bulb  contain 
cavity,  a  part  of  the  lateral  ventricle. 

The  bulb  lies  against  the  ventral  surface  of  the  frontal  \- 
and  projects  craniad  of  it.  It  is  connected  to  the  cerebrum 
a  tract  of  fibres,  the  Olfactory  tract  (Fig.  158,  a),  whicl 
divisible  into  two  roots,  medial  and  lateral.  The  medial  f 
comes  from  the  medial  surface  of  the  frontal  lobe,  where  | 
continuous  with  a  tract  extending  to  t!ie  cranial  end  of 
corpus  callosum.  The  lateral  root  is  traceable  from  an  eleva 
gyrus-Iike  portion  of  the  cerebrum  which  lies  at  the  side  of 
infundibulum  and  is  known  as  the  lobus  pyriformis  or  trac 
postrhinalis  (Fig.  138,  y).  The  lateral  root  is  divisible  in|| 
medial  white  strand  and  a  lateral  gray  strand. 

That  part  of  the  brain  comprising  the  olfactory  bulb  i 
the  parts  intimately  related  to  it  are  frequently  included  un 
the  term  rhinencephalon. 

In  the  triangular  area  between  the  two  olfactory  tracts  i 
craniad  of  the  optic  chiasma  appears  a  mass  of  gray  mati 
subdivided  by  a  longitudinal  fissure.  This  possesses  numer 
openings  through  which  blood-vessels  pass  to  the  brain  s 
stance,  and  is  thence  known  as  the  anterior  perforated  S 
Stance  (substantia  perforata  anterior)  (Fig.  138,  1^). 

Internal  Structures  of  the  Cerebrum. — The  cavity  of  e; 
of  the  cerebral  hemispheres  is  known  as  a  lateral  ventri( 
The  two  lateral  ventricles  constitute  theirs/  and  second  of 
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ventricles  of  the  brain,  whence  the  application  of  the  names 
///m/and  ftmrtli  ventricles  to  the  cavities  of  the  'tween-brain 
and  hindbrain.  i'he  lateral  ventricles  do  not  grow  at  the  same 
rate  as  the  walls  of  the  hemispheres,  so  that  they  remain  com- 
paratively small.  The  cavity  of  each  ventricle  is  further 
reduced  in  size  by  the  development  on  its  floor  of  a  large 
ridge-like  thickening,  the  corpus  striatum  (Fig.  148,/). 

The  dorsal  wall  or  roof  of  the  lateral  ventricle  joins  the  thin 
roof  of  the  third  ventricle  on  each  side  along  an  oblique  curved 
line  {Fig.  141.  i)  which  follows  the  cmnial  or  lateral  border  of 
the  thalamus  (Fig.  141,  /).  Along  this  line  the  thin  roof  of 
the  brain  is  folded  in  together  with  the  pia  mater  to  form  the 
choroid  plexus  nf  tiie  lateral  ventricles  (lamiua  chorioidea 
epithelialis)  il""'K'  '4^'  '')■  When  this  is  pulled  out  thure  is 
left  a  fissure,  the  "  great  transverse  fissure  of  the  cerebrum  " 
(Fig.  141,  1).  Just  dorsad  of  the  groove 
between  the  thalami  there  runs  a  tract  of 
white  fibres  known  as  the  fomiz  (Fig. 
148,  a).  The  two  halves  of  the  fornix 
separate  at  the  cranial  ends  of  the  tha-  I 
lami  and  pass  ventrad,  forming  thus  the 
pillars  of  the  fornix  (Fig.  14S,  ii\  Fig. 

141,  i'|.    Dorsad  ofthe  cranial  end  of  the  v.-    ,  -       -r.,,   r-  „  ..» 
^•J  rii;.    1^7- —  1  hiE  Corpus 

fornix  the  corpus  callosum  ( Fig.  143.  />)  Cau,o5i;m. 

passes  from  one  hemisphere  to  the  other.   .  "'^ .''"™' """il"  °^ '^• 

r  '  hcniisphetes   has   been    dis- 

Caudad  ofthe  pillars  of  the  fornix,  the  seeted  away,  then  sliced  off, 

lateral  ventricles  con,mu„icate  with  the  t,t%SL  ttog'T. 

third  ventricle  by  way  of  the  interven-  corp"*  cbIIdbuiii.    a,  spleni- 

tricular  foramen  (foramen  of  Monroe).  Th"  ml^djir^g^jonh^htiT^ 

The  parts  of  the  cerebrum  may  now  spheres;  d,  line  mariiing  ihe 

,       _    ,  ■       J    ,    ■!  lateralhoundaryoflhesupra- 

be  taken  up  m  detail.  callosal  sulcus;    lalerad   of 

The  corpus  callosum  (Fig.   147  ;  Fig.  '^'»  !'"=•''=  i^ajv^  callosum 

143,   p\     Figs.     149-152,    a)   is    a   broad  h.mispheres,     which     have 

transverse    band    of    fibres    forming    a  ''='".di«<"^  ""'y:  '■ ""« 

<^  marking  medisl  limit  ol  cnl 

secondary  connection  between  the  medial   surface, 
walls  of  the  two  hemispheres,  dorsad  of  the  roof  of  the  third 
ventricle.      Its    outer   surface    (Fig.    147)  is   exposed  at   the 
bottom  of  the  fissure  which  separates  the  hemispheres.      Ow 


3^4 


NERVOUS  SYSTEM. 


each  side  it  passes  laterad,  forming  the  roof  of  the  lal 
ventricle.  Its  cranial  part  lies  dorsad  of  the  corpus  strial 
and  its  caudal  part  dorsad  of  the  thalamus.  Laterally  its  fi 
radiate  into  the  substance  of  the  hemispheres.  At  its  cr; 
end  the  corpus  callosum  bends  ventrad  and  then  caudad  ( 
143).  The  part  which  turns  to  pass  ventrad  is  the  genu  ( 
143,  q)  or  knee,  while  the  part  which  projects  caudad  is 
rostrum  (r).  The  caudal  border  of  the  corpus  callosum  is 
thickened  and  turned  ventrad  and  is  called  the  splenium  ( 
143,  s);  it  lies  dorsad  of  the  cranial  corpora  quadrigemina 


h    fi 


Fic:.  1^8.— FoRNCx,  Iln-rocAMPUs,  and  Corpus  Striatum. 

The  dorsal  portion  of  the  hemispheres  hns  been  dissected  Bway  and  the  < 
callosum  removed,  a,  fomiii;  i,  columns  or  pillnrs  of  the  fornix;  <-,  crura  t 
forni*;  ,1,  hippocampus;  c,  choroid  plexus  of  Ihe  laleral  ventricles  overlying  th 
liria  (the  rhoroiit  plenus  shows  an  artery).  /.  coqius  slrialum;  g,  corpora  qi 
eeiiiiiia:  4,  lusilUm  of  the  interventricular  foramen  (foramen  of  Monroe). 

The  caudal  half  of  the  ventral  surface  of  the  corpus  callo 
is  united  with  the  fornix  (Fig.   143,  u). 

The  fornix  (Fig.  148,  a;  Fig.  143,  u,  v;  Figs.  150—15; 
consists  of  an  arched  tract  of  longitudinal  fibres  near  the  mt 
border  of  each  hemisphere,  ventrad  of  the  corpus  calJos 
Each  tract  begins  in  the  mammillary  bodies,  and  passes  dor 
the  two  converging  until  they  run  side  by  side,  formin 
cylindrical  dorsoventral  bundle  known  as  the  columns  or  pi^ 
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of  the  fornix  (Fig.  143,  7';  Fig.  150,  c),  which  cross  the 
anterior  commissure  (Fig,  143,  c;  Fig.  150,  _/")  caudad  of  the 
latter.  Caudad  of  the  pillars  of  the  fornix,  between  these  and 
the  thalamus,  lies  on  each  side  the  interventricular  foramen  or 
foramen  of  Monroe,  a  small  opening  which  connects  the  lateral 
ventricles  with  the  third  ventricle.  Dorsad  of  the  foramen  the 
fornix  turns  caudad,  the  two  fibre-tracts  of  each  hemisphere 
lying  side  by  side  and  closely  connected  (Fig.  148,  a),  forming 
thus  another  secondary  union  between  the  medial  surfaces  of 
the  two  hemispheres.  This  portion  of  the  forni.x  is  the  corpus 
or  body  (Fig.  148,  a);  it  lies  dorsad  of  the  roof  of  the  third 
ventricle  and  passes  to  the  spleniuin  (Fig.  143,  s)  of  the  corpus 
callosum,  and  its  dorsal  surface  unites  with  the  ventral  surface 
of  the  latter  (Fig.  143).  Caudad  the  two  halves  of  the  fornix 
diverge,  forming  the  crura  of  the  fornix  (Fig.  148,  c);  these 
and  the  body  are  continuous  laterally  with  the  hippocampus 
(Fig.  148,  d)  and  the  fimbria  (Fig.  148.  beneath  ,■). 

The  anterior  commissure  (Fig.  143,  c;  Fig.  150,/)  is  a 
transverse  band  of  wliite  fibres  which  stretches  from  one  hemi- 
sphere to  the  other  about  half  way  between  the  interventricular 
foramen  or  foramen  of  Monroe  and  the  floor  of  the  third  ven- 
tricle, and  just  craniad  of  the  pillars  of  the  fornix.  This  tract 
of  fibres  is  developed  in  the  original  wall  of  the  third  ventricle, 
so  that  it  does  not  form  a  secondary  connection  between  the 
halves  of  the  cerebrum,  as  do  the  fornix  and  corpus  callosum. 
It  lies  dorsad  of  the  lamina  terminalis  (Fig.  143,  d)  and  is 
continuous  with  it. 

The  septum  pellucidum  (Fig.  143.  /)  isa  vertical  partition 
which  separates  the  lateral  ventricles  and  fills  the  interval 
between  the  corpus  callosum  dorsad  and  the  fornix  ventrad. 
It  is  triangular  and  translucent.  It  is  formed  from  the  medial 
walls  of  the  two  hemispheres  and  therefore  is  made  up  of  two 
lamina:  which  embrace  between  them  a  space  which  originally 
was  a  part  of  the  fissure  separating  the  hemispheres.  This 
space  has  been  called  the  fifth  ventricle. 

The  hippocampas  (Fig.  148,  (/;  Fig.  152.  d)  is  an  elon- 
gated rounded  elevation  of  the  floor  of  the  lateral  ventricle. 
It  is   continuous   mcdiad  with   the   fornix   (Fig.    I48,   a)   and 
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extends  thence  along  tlie  inferior  horn  of  the  lateral  ventricle 
to  its  end  in  the  temporal  lobe.  It  is  somewhat  narrower  at 
its  lateral  end.     It  is  thus  curved  into  a  semicircle  in  conformity 


THKOOGU     THE    GESU     i 

Corpus  Callosum.  and  the  REfiioN  o    .    . , 

I  Foramen  t^otl 

MEN    <.!¥    MONKOE). 

Fig.  149.— Gray  mailer  ilolled;  while  matter  with  a  few  lines,     r,  righl  hen 
spliere;  1,  left  hpiuispherc     u,  corpus  callosum.  seclion  llirough  gcnj  and  ri 
h,  cavily  of  latcrnl  ventricles. 

Fig.  150. — I.  riglii  bemlBphere;  a,  left  hcmispliere.  0,  cnrpua  callosum;  t,  (or- 
nix  (cut);  r.  cavity  of  lateral  ventttdes;  d,  fimbria  [li',  cut  surface;  d,  caudal  udl-oi 
surface  of  tlic  part  lliat  curves  venlrad);  t,  pillars  of  fomil;  /.  a  ' 
g,  parts  of  tbild  Teutricle;  k,  optic  chiasma;  >,  parts  of  corpus  striuluDl. 
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IS  callosum;  b,  fom  x  (con  nuous  a     he  s  des  w  h   he  hippocampus);  {, 

_,_...  ,es:  rf  h  ppocampus  ho  od  p  e»u»  of  he  third  venmclc 

(roof  of  the  dienccphalon);  /,  dorsal  part  of  cavity  of  the  third  ventricle;  g,  sccUon 
of  ibalamus;  h,  massa  inlermcdia  of  liie  Ihalami.  dividing  Ihe  third  ventricle  into  a 
doisal  {/)  and  a  ventral  (1)  portion;  1,  ventral  part  oflhird  ventricle;  y,  part  a(  apiic 
iracls;  i.  tliin  wall  of  infundibulum.  wilh  part  of  cavity  of  third  ventricle;  /,  fine 
separating  roof  of  thalamus  (diencephalon)  from  floor  of  hemispheres  (telencephalon  ]. 

with  the  inferior  horn  of  the  ventricle.  Its  dorsal  surface  is 
convex  and  looks  into  the  lateral  ventricle;  its  ventral  surface 
is  concave  and  rests  upon  the  thalamus  and  the  optic  tract. 
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Along  the  craniolateral  edge  of  the  hippocampus  is  a  broad, 
clearly  marked  fibre-tract,  the  fimbria;  this  runs  parallel  to 
the  choroid  plexus  of  the  lateral  ventricle  and  beneath  it,  and 
is  continuous  at  its  medial  end  with  the  fornix. 

The  corpus  Striatum  (Fig.  148,/;  Fig.  141,  j';  Fig.  150, 
/'  I  is  a  fusiform  or  ovoid  elevation  of  the  floor  of  the  lateral  ven- 
tricle.    One  of  its  narrow  ends  lies  about  opposite  the  middle 


f 

Yv,.     153.  — Caudal    Sobface    of 
Tra.ni.i'eb.sk    Section    of    th2  Tran<>versk  Section  of  the  Brain 

Brain    throiujii    the    Pineal  throurh    thf.  Cranial    Tair  of 

BoUV   AND   THALAML  CORPORA   QUAUtltGEUINA. 

Fig.  152 — a,  corpus  csllosum;  A,  forniit;  c.  inferior  horn  of  Uleral  ventricles; 
i/,  hijipocMnpus ;  e.  ihalntnuii:  /,  third  ventricle;  g,  pineal  body;  i,  space  between 
ibe  flour  of  the  hemispliere  (hippoFampus)  and  roof  of  the  'iween-brain  (tbalamus). 

^^£-  '53' — "t  crnnial  corpora  quadrigeminH;  i,  hippocampus;  c,  part  of  inferior 
hom  of  loteral  ventricle;  d.  aquetluclus  cerebri  (Btiuedilcl  o(  Sylvius);  e.  space 
between  the  outer  surface  of  the  midt>rain  and  Ibe  loner  surface  of  the  hemisphere; 
/,  croia-scction  nf  midbrain;  g-  peduneuli  cerebri. 

of  the  thalamus  (Fig.  141,  /)  and  it  extends  thence  obliquely 
mediad  nearly  parallel  with  the  thalamus.  In  the  groove 
between  it  and  the  thalamus  is  the  choroid  plexus  of  the  lateral 
ventricles  (Fig.  148,  e).  Internally  the  corpus  striatum  is 
made  up  of  several  layers  of  different  texture  (Fig.  150,  /), 
whence  its  name. 

The  choroid  plexus  of  the  lateral  ventricles  (lamina 
chorioidea  epithelialis)  (Fig.  148,  i).^The  line  of  junction  of 
the  roof  of  the  third  ventricle  (i.e.,  the  choroid  plexus  of  the 
third  ventricle)  and  the  cerebral  hemispheres  is  along  the 
lateral  (or  cranial)  border  of  the  thalamus  (Fig.  14[,  /). 
Along  this  line  (Fig.  141, 1)  the  brain-wall  remains  very  thin 
and  becomes  closely  associated  with  the  pia  mater,  so  that  on 
the  removal  of  the  pia  there  is  left  the  ''transverse  fissure  " 
which  leads  into  the  lateral  ventricle.  In  an  early  stage,  before 
the  cerebrum  has  grown  far  caudad.  the  fissure  is  exposed  in 
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dorsal  view,  but  after  the  hemispheres  have  covered 
thtiiami  the  fissure  appears  to  be  in  the  lower  face  of  the  hen] 
sphere.  Through  this  fis'iure  the  pia  mater  extends  upwai 
into  the  lateral  ventricles  as  a  fold  separated  from  the  ventric] 
by  the  thiii  brain-wall.  This  fold  is  vascular  and  is  known  a 
the  choroid  plexus  of  the  lateral  ventricle  (Fig.  148.  c).  It  | 
a  fringe-like  fold  lying  on  the  fimbria  and  extending  from  1 
foramen  of  Monroe  (at  //)  nearly  to  the  end  of  the  inferior  hoi 
of  the  lateral  ventricle. 

The  lateral  ventricles  are  the  extensions  into  the  hem 
spheres  of  the    originally    unpaired    cavity  of  the   forebraiif 
Each  consists  of  a  portion  parallel  to  the  basis  cranii  and  lying" 
at  the  side  of  the  septum  pellucidum  between  the  corpus  cal- 
losum  dorsad  and  the  corpus  striatum,  hippocampus,  and  fornix 
ventrad,  and  of  two  horns,  an  anterior  and  an  inferior  hom.^ 
The    inferior   horn    (Fig.    152,    c)  is  a    narrow  cleft,  crescent^ 
shaped  in  cross-section,  which  follows  the  dorsal  surface  of  ti 
hippocampus  (Fig.   148,  d\   Fig.   152.  d)  along  the  tempora 
lobe   to   its   end   almost  against  the  tuber  cinereum.      It   thuj 
passes  first  caudad  and  then  ventrad  and  finally  mediad.      Thi 
choroid  plexus  and  hippocampus  project  into  it  from  its  floi 
The  anterior  horn  extends  ventrad  and  then  slightly  caudal 
in  the  frontal  lobe,  following  the  corpus  striatum  (Fig. 
on  which  it  lies. 

The  interventricular  foramen  (or  foramen  of  Monroe). - 
If  the  choroid  plexus  of  the  lateral  ventricle  (Fig.  14S,  e)  \ 
followed  to  its  medial  end,  it  is  found  to  pass  through  a  foram^ 
(at  h)  in  which  it  becomes  continuous  with  the  opposite  ple.xni 
or  roof  of  the  third  ventricle.  This  foramen  leads  from  om 
lateral  ventricle  to  the  other  and  is  connected  ventrally  by  a 
median  opening  with  the  third  ventricle.  It  is  thus  Y-shaped 
or  T-shaped  and  is  the  interventricular  foramen  (or  foramen  < 
Monroe).  The  foramen  lies  opposite  the  middle  of  the  corf 
striatum  and  caudad  ofthe  pillars  of  the  fornix. 

Membranes  of  the  Brain. — The  membranes  of  the  1 
are  the  dura  mater,  the  arachnoid,  and  the  pia  mater. 

The  diira  mater  is  a  strong  fibrous  membrane   lining  thi 
cranial  cavity  and  covering  the  brain.      It  is  strongly  attache^ 
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to  the  projections  of  the  base  of  the  skull  and  to  the  tentoriuoi. 
It  dips  between  the  cerebral  hemispheres  and  olfactory  bulbs, 
forming  the  falx  cerebri.  It  likewise  dips  between  the  cere- 
brum and  the  cerebellum,  covering  both  surfaces  of  the  bony 
tentorium.  The  dura  inater  does  not  pass  into  the  fissures  or 
sulci  of  the  surface  of  the  brain.  It  becomes  continuous  with 
the  sheath  of  the  cranial  nerves  as  they  leave  the  skull.  It  is 
continuous  with  the  dura  mater  of  the  spinal  cord. 

The  arachnoid  and  pia  mater  are  essentially  similar  to  the 
same  structures  on  the  spinal  cord.  The  pia  mater  dips  into 
the  fissures  and  sulci  of  the  brain. 


II.    THE    PERIPHERAL   NERVOUS   SYSTEM. 

I.  Cranial  Nerves.  Nervi  cerebrales.~l.  N.  olfac- 
TORlus. — The  fasciculi  of  the  olfactory  nerves  arise  from  the 
olfactory  buib  (Fig.  144,  a)  and  pass  through  the  foramina  of 
the  cribriform  plate,  upon  which  the  bulb  lies,  to  be  distributed 
to  the  olfactory  mucous  membrane  of  the  nose. 

II.  N.   Ol'TICUS. — The  second   nerve  or  optic   (Fig.    138, 
-  //)  arises  from  the  optic  chiasma  (Fig.  1 38,  c),  passes  through 

the  optic  foramen,  and  extends  in  an  5-shaped  curve  to  the 
eyeball.  Its  course  is  craniodorsad.  It  pierces  the  sclerotic 
and  choroid  coats  of  the  eye  and  spreads  out  into  the  retina. 

III.  N.  OCULOMOTORIUH. — The  third  or  oculomotor  nerve 
arises  {Fig.  138,  ///)  from  the  pedunculus  cerebri  and  passes 
into  the  orbit  through  the  orbital  fissure.  It  passes  between 
the  lateral  and  superior  recti,  sends  a  large  branch  to  the 
superior  rectus,  supplies  the  medial  rectus  and  the  retractor 
oculi,  passes  laterad  of  the  optic  nerve  and  supplies  the  inferior 
rectus,  and  sends  a  long  branch  to  the  inferior  oblique  {Fig. 
166.  f).  At  the  point  where  the  branch  is  given  off  to  the 
inferior  oblique  muscle  is  the  triangular  reddish  ciliary  (or 
ophthalmic)  gaaglion,  about  two  millimeters  in  diameter.  It 
is  directly  attached  to  the  inferior  oblique  branch  of  the  third 
nerve  and  receives  a  delicate  sensory  filament  from  the 
ophthalmic  nerve.      From  the    ciliary   ganglion   proceed  two 
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short  ciliary  nerves  wliich  pass  along  each  side  of  the  oj 

nerve  to  the  eyeball.     These  nerves  penetrate  the  sclerotic 
the  sides  of  the  eyeball  to  be  distributed  to  the  ball. 

IV.  N.  TROCHLEARIS. — The  fourtli  nerve,  the  trochlc: 
(or  patheticus),  arises   from  the  lateral    border  of  the   veh 
meduUare  anterius,  as   already  described    (Fig.    141,    n). 
passes  craniad.  emerges  through  the  orbital  fissure  in  company 
with  the  oculomotor,  abducens,  and  ophthalmic,  passes  dorsad 
of  the  superior  rectus  muscle,   and  reaches  (Fig.   154.  /)  tht 
caudal  border  of  the  belly  of  the  superior  oblique  muscle  m 
its  middle.     It  supplies  only  the  superior  oblique. 

V.  N.  TP.iCiEMlN'US.— The  fifth  nerve,  the  trigeminus  (1 
trifacial)  arises  (Fig.  138,  r'}by  two  roots,  a  large  sensory  ai 

a  small  motor  root  (*),  as  already  described  (p.  347).  Ori 
of  these,  the  motor  (*),  is  smaller  and  more  ventral;  the  otherj 
the  sensory  root,  is  larger  and  dorsal.  The  dorsal  root  sooi 
enlarges  to  form  a  large  ganglion,  the  semiluQar  (or  Gasserian] 
ganglion  (Fig.  138,  k),  from  which  three  branches  diverj 
One  branch  is  joined  by  the  ventral  root  ( * ),  which  passe; 
the  ventral  surface  of  the  semilunar  ganglion;  and  the  nerve. 
thus  formed  is  tlie  mandibular  division  (i)  of  the  fifth  nerve. 
Of  the  other  two  branches  from  the  ganglion,  the  middle  and 
longest  is  the  maxillary  nerve  (a),  and  the  smallest  is  the 
ophthalmic  (a).  The  mandibular  nerve  is  thus  mixed,  motor 
and  sensory,  while  the  others  are  sensory. 

I.  N.  ophthalmicus. — The  ophthalmic  or  first  division  of 
the  fifth  nerve  arises  from  the  semilunar  (or  Gasserian)  gan- 
glion. It  passes  out  of  the  cranial  cavity  and  into  the  orbit 
by  way  of  the  orbital  fissure,  in  company  with  the  third,  fourth,,^ 
and  sixth  nerves  and  with  the  extension  of  the  carol 
(arterial)  plexus. 

It  passes  between  the  superior  and  medial  recti  along  wi! 
the  third  nerve,  crosses  dorsad  of  the  optic  nerve,  and  divides 
into  infratrochlear  and  ethmoidal  branches.  In  the  orbital 
fissure  it  gives  oif  the  frontal  nerve,  and  while  crossing  the 
optic  it  gives  off  the  long  ciliary  nerve. 

a.   N.  frontalis. — The  frontal  nerve  passes  along  the  lateral 
border  of  the  superior  oblique  muscle  and  then  laterad  of  the 
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pulley  to  near  the  middle  of  the  supraorbital  crest  of  the  frontal 
bone.  Here  it  passes  out  of  the  orbit  and  is  distributed  to  the 
integument  of  the  upper  eyelid  and  the  adjacent  region  at  the 
side  of  the  nose. 

6.  N.  infratrochlearis. — The  infratrochlear  nerve  passes 
between  the  superior  rectus  and  the  superior  oblique  in  the  first 
part  of  its  course.  It  tlien  passes  ventrad  of  the  superior 
oblique  and  ventrad  of  the  pulley  to  be  distributed  to  the  in- 
tegument of  the  upper  eyelid  near  the  inner  angle. 

c.  N.  ethmoidalis.^The  ethmoidal  nerve  passes  along 
with  the  ethmoidal  artery  through  the  ethmoidal  foramen  (or 
foramina)  in  the  orbital  plate  of  the  frontal  bone.  It  is  finally 
distributed  to  the  mucosa  of  the  nose  and  to  the  cartilage  and 
integument  of  the  snout. 

d.  N,  ciliaris  loogus. — The  long  ciliary  nerve  arises  from 
the  ophthalmic  and  passes  along  the  optic  nerve  to  be  dis- 
tributed to  tile  eyeball.  It  divides  into  several  branches  before 
penetrating  the  sclerotic. 

One  or  two  small  communicating  branches  to  the  ciliary 
ganglion  are  given  off  at  about  the  same  point  as  the  long 
ciliary  nerve.  (For  a  description  of  this  ganglion  see  the 
account  of  the  oculomotor  nerve,  page  369.) 

2.  K.  maxillaris. — The  maxillary  nerve,  the  second  divi- 
sion of  N.  trigeminus,  rises  from  the  semilunar  (GasserianJ 
ganglion  and  leaves  the  skull  by  the  foramen  rotundum.  It 
is  the  sensory  nerve  of  the  palate,  upper  teeth  and  upper  Up, 
and  of  part  of  the  forehead  and  cheek. 

On  leaving  the  foramen  the  maxillary  nerve  divides  into 
three  branches,  the  two  infraorbital  nerves  (Fig.  154,/)  and 
the  sphenopalatine  (Fig.  1 54,  g).  Two  smaller  branches  ai 
likewise  given  off  either  within  or  just  outside  of  the  foramen, 
the  lachrymal  nerve  (Fig-  154,/)  and  the  zygomatic  (sub- 
cutaneus  mala.-)  (Fig.   154,  i"). 

a.  N.  lachrymalis  (Fig,  154.  J;  Fig.  155,  m). — The 
lachrymal  nerve  passes  along  the  periorbita  to  the  lachrymal 
gland  (Fig.  1 54,  n),  to  which  it  gives  branches.  It  then  con- 
tinues caudad  of  the  zygomatic  process  of  the  temporal  to  the 
integument;  here  it  turns  caudad  and  is  distributed  to  tKe.vRV^i'ij,- 
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ument  in   the  region  between  the  eye  and  the  external 
fFig.  155,  m).     It  anastomoses  with  the  zygomatic  branch 
the  seventh  nerve  (Fig.  155,  /i). 

b.   N.  zygotnaticus  (subcutaneus   mala^)  (Fig.    154,   1), 
This  arises  with  the  preceding  and  follows  it  for  some  distanci 
It  passes  through  a  foramen  in  the  frontal  process  of  the  mali 
bone   and    is   distributed   to    the    lower   eyelid    and    adjacei 
integument, 

c  Nn.  infraorbitales  (Fig.  154,/;  Fig.  155,  /).— The 
infraorbital  nerves  are  two  of  nearly  equal  size.  They  pass 
through  the  orbit  ventrad  of  the  eyeball  to  the  infraorbital 
canal.  On  their  course  each  divides  once  or  twice  and  each 
divides  again  in  the  infraorbital  foramen,  so  that  about  eigl 
branches  emerge  from  the  infraorbital  foramen  and  diverge  to! 
the  integument  and  whiskers  of  the  upper  lip  and  to  the  side 
and  wing  of  the  no.se  (Fig.  155,  /).  In  the  infraorbital  canal, 
and  before  reaching  it,  branches  are  given  to  the  molar  teeth, 
and  a  branch  continues  in  the  bone  to  the  canine,  incisor, 
premolar  teeth. 

d.  N.  sphenopalatinus  (Fig.  154,  g). — The  sphenopali 
tine  nerve  turns   mediad   from   the  infraorbitals,  directing 
course  toward  the  sphenopalatine  foramen.      Before  reachh 
this    it    gives   off  the   greater  palatine    nerve  (N.  palatini 
major),   which  enters  the  posterior  palatine  canal  and  p; 
to  the  hard  palate.     The  sphenopalatine  then  usually  divid) 
into  two  branches  which  pass  along  side  by  side  to  enter  the 
sphenopalatine  ganglion.     This  is  a  large  elongated  triangular 
ganglion  lying  on  the  dorsal  surface  of  the  external  pterygoid 
muscle,  just  laterad  of  the  sphenopalatine  foramen. 

The  following  nerves  are  connected  with  the  sphenopal 
tine  ganglion: 

a.  N.    palatinus    minor. — This    leaves    the    craniolateral 
angle  of  t!ic  ganglion  am.!  passes  to  the  soft  palate. 

b.  N.  nasalis  posterior.^The  posterior  nasal  nerve  enters 
the  nasal   cavity  by  the  sphenopalatine  foramen  and  is  dii 
tributed  to  the  mucosa  of  the  ventral  and  middle  parts  of 
nasal  cavity. 

c.  N.  canalis  pterygoidli  (Vidian  Nerve). — This  is  a  lai 
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nerve  which  leaves   the  caudal  angle   of  the  sphenopalatine 
ganglion  and  passes  caudad.     It  enters  the  orbital  fissure,  lying 
in  a  groove  on  its  ventral  wall  (the  cranial  end  of  this  groove 
is   sometimes   converted    into   a   canal).      The    groove    ends 
caudally  in  a  foramen  which  pierces  the  sphenoid  bone  between   , 
the  wing  and  the  body  and  lies  just  mediad  of  the  foramen   i 
rotundum.     The  groove  and  foramen  constitute  the  pterygoid   . 
canal  (from  which  the  nerve  Is  named).     After  emerging  from   | 
the  pterygoid  canal  onto  the  ventral  surface  of  the  basisphenoid 
the  nerve  enters  the  tympanic  bulla  along  with  the  Eustachian 
tube,  lying  on  the  medial  side  of  the  latter,     just  after  enter- 
ing, on  reaching  the  internal  carotid  artery,  it  divides  into  two. 
One  of  these,  N.  petrosus  superficialis  major  (p.  375),  passes 
into  the  hiatus  facialis  of  the  petrous  bone  and  joins  the  facial 
nerve.     The  other,   N.  petrosus  profundus,  accompanies  the   1 
internal    carotid    artery  caudad,  turning  therefore  out  of  the   j 
bulla  and  passing  caudad  along  its  medial  side;   it  finally  joins  I 
the  superior  cervical  ganglion  of  the  sympathetic  system. 

3.  N.  mandibularis.^The  third  division  of  the  fifth,  the  I 
mandibular  nerve,  takes  origin  by  a  strong  root  from  the 
semilunar  (or  Gasserian)  ganglion,  and  receives  also  after 
separating  from  the  ganglion  the  smaller  ventral  root  (portio 
minor)  of  the  fifth  nerve.  The  root  from  the  ganglion  is  sen- 
sory; the  smaller  root  is  motor,  so  that  the  mandibular  nerve 
is  both  sensory  and  motor.  The  nerve  passes  through  the 
foramen  ovale,  and  sends  off  at  once  the  following  branches: 

It.  N,  auriculotemporalis  (Figs.  154  and  155,  «).— This 
passes  dorsad  between  the  cartilaginous  auditory  meatus  and 
the  zygomatic  process  of  the  temporal  bone  (Fig.  154.  w), 
emerges  at  the  caudal  border  of  the  masseter  muscle  (Fig. 
I  55,  «).  and  divides  into  two  chief  branches.  One,  the  auric- 
ular branch,  passes  along  the  cranial  side  of  the  external  ear 
and  is  distributed  to  its  integument.  The  other,  the  temporal 
branch,  passes  along  the  zygomatic  arch,  gives  branches  to  the 
temporal  muscle  and  to  the  skin,  follows  the  zygomatic  arch 
almost  to  the  angle  of  the  mouth,  and  anastomoses  with  the 
superior  buccal  branch  of  the  facial  (Fig.   155,  k). 
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h.   N.  temporalis  profundus.— One  or  more  large  branchfl 
passing  mediad  of  tlie  zyynmatic  arch  to  the  temporal  muscleS 

i-.   N.  massetericus. — The  masseteric  nerve  passes  dorso- 
craniad  to  the  masseter  muscle. 

(/.   N.    pterygoideus. — One  or    more    pterygoid   branchetJ 
pass  to  the  pterygoid  muscles.     A  small  twig  from  the  ner\ 
to  the  internal  pterygoid  passes  into  the  tympanic  cavity  aiu 
supplies  the  tensor  tympani  muscle. 

(■.   N.  buccinatorius  (Fig.    154.   r).— This  passes   craniad' 
along  the  dorsolateral  surface  of  the  pterygoid  muscles  (Fig. 
154,    b)  to   the   angle   of  the   mouth.      Here   it  divides    into 
branches  to  the  masscter  muscle,  the  mucosa  of  the  mouthy  1 
and  to  the  lips. 


Fig.  154 Dissection  showing  a  Number  of  the  Cranial  NE>ti-es. 

The  mandible  and  zygomatic  arch  hsvc  been  cul  and  removed;  the  trinporoJ  a 
inlcmnl  ptecygoid  muscles  ore  alsn  reintived.     a.  N.  hypoglossus;  h,  N.  lineoat . 
f,  N.  chorda  lympani;   rf,  N.  alveolaris  inferior  (cul);  e.   NT   buccinalorius:  /,  Ns] 
infraorbi tales;  g,  N.  spheninialalitius;  h,  branch  of  N.   oculomotorius ;  i,  N.  . 
miuicus;  y,  N.  lochrymalis;  k,  N.  abduccns;  /,  N.  iroch1e*rii:  m.  N.  rronlalh:  :  .    . . 
auriculolemporalia.     t,  cul  end  of  xygDmalic  process  of  temporal :  3.  tympanic  batli) 
3,  M.  digaslricus;  4,  M.  coDstriclor  pharyngis  medius;  5,   M.   hyogloisus;  '    * 
genioglossus;   7,   M.   geniohyoidcus;   8,    M.    picrygoideus   extemus  |CUl); 
crania]  end  of  lygumatic  orcb;   lO,  mandible  jcul);   tl,  lachrymal  gland. 

After  giving  off  the  above  branches  the  mandibular  nervfl 
passes  three  or  four  millimeters  laterad  along  the  root  of  t 
zygomatic  process  of  the  temporal  bone,  and  divides  into  t 
large  branches,  the  inferior  alveolar  (or  dental)  nerve  {d)  an 
the  lingual  nerve  {b). 
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/.  N,    alveolaris   inferior   (Fig.    154,   rf). — This   passes 

toward  the  mandibular  foramen,  but  before  reaching  it  gives 
off  a  branch  to  the  mylohyoid  and  digastric  muscles.  It  then 
enters  the  foramen,  passes  through  the  mandibular  canal,  and 
gives  numerous  inferior  dental  branches  to  the  teeth.  At  the 
mental  foramen  (^or  foramina)  it  passes  out  of  the  canal  and 
divides  into  several  mental  nerves,  to  the  chin,  lowf;r  Up.  and 
mucosa  of  the  lower  jaw. 

/;.  N.  lingualis  (Fig.  154,  li).- — The  lingual  ner\'e  passes 
between  the  internal  and  external  pterygoid  muscles,  and  two 
or  three  millimeters  from  its  origin  it  receives  the  chorda  tjrm- 
pani  nerve  {c),  a  communicatinfr  branch  from  the  facial  (see 
page  376).  It  passes  onto  the  ventral  surface  of  the  external 
pterygoid,  thence  onto  the  side  of  the  tongue,  beneath  the 
mylohyoid.  On  the  side  of  the  tongue  it  divides  into  branches 
which  enter  the  tongue  and  arc  distributed  to  its  mucous  mem- 
brane. One  branch  passes  to  the  mucosa  of  the  pharynx. 
Just  before  entering  the  tongue  a  branch  is  given  off  to  the 
sublingual  and  submaxillary  glands. 

VI.  N.  ABDUCENS. — The  sixth  nerve,  the  abducens,  arises 
from  the  medulla,  as  already  described  (Fig.  138, 1' I.  and  page 
347).  It  passes  into  the  orbit  through  the  orbital  fissure,  then 
extends  obliquely  cranioventrad  along  tlie  medial  surface  of 
the  lateral  rectus  muscle  (Fig.  154,  k).  At  about  the  middle 
of  the  length  of  the  muscle  it  divides  into  two  or  three  branches 
which  enter  at  once  into  the  lateral  rectus  and  supply  it. 

VH.  N.  FACIALIS  (Fig.  155). — The  seventh  or  facial  nerve 
arises  from  the  trapezium  at  the  caudal  margin  of  the  pons, 
craniad  of  the  origin  of  the  eighth  nerve,  as  described  in  the 
account  of  the  brain  (Fig.  138,  I'//).  It  passes  into  the 
internal  auditory  meatus,  traverses  the  facial  canal  through  the 
petrous  bone,  and  emerges  at  the  stylomastoid  foramen. 

Within  the  facial  canal  the  nerve  bears  an  enlargement, 
the  ganglion  geniculi.  It  gives  off  within  the  canal  a  branch 
tn  the  stapedius  muscle,  and  the  superficial  petrosal  and 
chorda  tympani  nerves. 

The  superficial  petrosal  (N.  petrosus  superficialis  major) 
nerve  passes  into  the  hiatus  facialis,   through  the  canal  which 
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forms  its  continuation,   and  joins  the  spheno(>alatine  gangU 

{p.  373). 

The  chorda  tympani  is  given  off  two  or  three  millimel 
before  the  emergence  of  the  facial  at  the  stylomastoid  forami 
It  passes  into  the  tympanic  cavitj%  extends  across  it  bctwe 
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o,  N.  TacisliE;  #,  brnnch  lo  digastric;  c,  N.  aiiriculiiris  posterior;  tl.  brancb 
inside  of  car;  r,  ventral  ramus;  /,  dorsal  ramus;  g,  temporal  nerve;  *,  lygomai 
nerve;  i,  nerve  to  sl}'lohyoid  miucle;  /,  inferior  buccal  nerve;  t.  superior  buc( 
nerve;  /,  infraorbital  branches  of  fifth  nerve;  m,  lachrymal  branches  of  fifth  nerv 
«,  auriciilolemporal  brunches  of  fifth  nerve,  i,  M.  digaslricus;  2,  M.  stylohyoideu 
3,  M,  inasseler. 

the  malleus  and  incus,  passing  close  against  the  tensor  tympai 
muscle,  and  leaves  it  (by  a  small  cleft,  the  canal  of  Huguie 
between  the  bulla  and  the  squamous  portion  of  the  tempora 
It  then  passes  craniad  (Fig,  154,  c),  ventrad  of  the  root  of  th 
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zygomatic  process  of  the  temporal,  and  joins  the  lingual  nerve    , 
(Fig.  154,  6)  (branch  of  the  third  division  of  the  fifth  nerve). 

On  emerging  from  the  stylomastoid  foramen  the  facial 
nerve  {Fig.  155,  a)  gives  off  at  once  a  small  branch  (^)  to  the 
digastric  muscle  (1),  and  a  larger  branch,  N.  aiiricularis 
posterior  (c),  which  passes  dorsocaudad  about  the  base  of  the 
ear.  supplying  some  of  its  muscles.  Another  small  branch  (d) 
pierces  the  cartilaginous  external  ear  and  is  distributed  to  its 
inner  surface.  The  facial  nerve  then  curves  craniad  about  the 
proximal  part  of  the  cartilaginous  external  ear,  and  divides  five 
or  six  millimeters  from  its  emergence  into  two  main  branches, 
which  may  be  designated  as  the  dorsal  (/)  and  ventral  (c) 
rami.  A  third  small  branch  may  also  rise  from  the  point  of 
union  of  the  two;  it  is  usually,  however,  a  twig  from  the  dor- 
sal ramus,  and  passes  to  M.  submentalis. 

The  dorsal  ramus  (/)  sends  two  or  three  small  branches 
to  the  cheek  (including  the  one  just  mentioned),  and  divides  I 
into  the  temporal  (,?■)  and  the  zygomatic  (//)  branches.  The 
former  (^)  passes  along  the  cranial  margin  of  the  external  ear, 
supplying  the  superficial  muscles,  and  extends  into  the  tem- 
poral region,  where  it  lies  deeper  than  the  terminal  branches 
of  the  lachrymal  nerve  (w/j  (from  the  fifth  cranial).  The 
zygomatic  branch  (/()  passes  across  the  malar  bone  to  the 
caudal  angle  of  the  eye,  sends  branches  into  both  eyelids, 
anastomoses  with  twigs  from  the  lachrymal  branch  (m)  of  the 
fifth  nerve,  and  passes  along  the  medial  side  of  the  eye  to  the 
lateral  surface  of  the  nose,  where  it  ramifies. 

The  ventral  ramus  (c)  gives  off  a  minute  branch  (/)  to  the 
stylohyoid  muscle  (a),  then  proceeds  toward  the  angle  of  the 
mouth  and  divides  into  superior  {H:)  and  inferior  ij)  buccal 
branches,  the  former  to  the  muscles  of  the  upper  lip  and  the 
contiguous  regions,  the  latter  to  those  of  the  lower  lip  and 
chin. 

The  seventh  nerve  thus  supplies  most  of  the  muscles  of  the 
head  except  those  of  mastication,  and  of  these  it  supplies  the 
digastric. 

VIII.  N.  ACUSTicus.^The  eighth  or  auditory  nerve  takes 
origin  (Fig.   13S,   VIII)  from  the  floor  of  the  fouttK  veiw'wxOvtt, 
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as  before  described  (page  347).^  It  passes  into  the  interr 
auditory  meatus  and  is  distributed  to  the  internal  ear  with 
the  petrous  bone. 

IX.  N.  GLOSSOPHARYNGEUS  (Fig.  1 56,  a), — The  ninth 
glossopharyngeal  nerve  takes  origin  (Fig.  138,  IX)  from  t 
side  of  the  medulla,  as  described  in  the  account  of  the  brai 
Close  to  its  origin  its  trunk  bears  a  small  enlargement,  t 
ganglion  superius.  It  passes  along  with  the  tenth  ai 
eleventh  nerves  through  the  jugular  foramen.  At  its  exit 
has  a  ganglionic  enlargement,  the  ganglion  petrosum;  this 
connected  by  fine  fibres  with  the  ganglion  nodosum  (Fig.  1 5 
^)  of  the  vagus.  The  glossopharyngeal  (Fig.  156,  a)  th- 
passes  craniad  over  the  surface  of  the  tympanic  bulla  (15)  ai 
mediad  of  the  digastric  muscle.  It  continues  mediad  of  tl 
carotid  artery,  and  as  it  approaches  the  cranial  cornu  of  tl 
hyoid  divides  into  two  portions,  one  of  which  passes  to  tl 
muscles  and  mucosa  of  the  pharynx,  and  the  other  to  tl 
tongue,  where  it  is  the  special  nerve  of  taste. 

X.  N.  VAGUS. — The  vagus  nerve  arises  from  the  side 
the  medulla  in  the  manner  described  under  the  Brain  (paj 
346  and  Fig.  138,  X),      It  passes  through  the  jugular  forann 
along  with  the  glossopharyngeal  and  accessory  nerves. 

Cervical  Portion  of  the  Vagus  (Fig.  156,  d,  d'). — In  tl 
foramen,  or  just  before  entering  it,  it  presents  a  ganglion 
enlargement,  the  ganglion  jugulare  (or  **  ganglion  of  tl 
root"),  and  a  short  distance  beyond  the  foramen  it  forms 
second  ganglion,  the  ganglion  nodosum  {d)  (or  **  ganglion 
the  trunk  "),  which  lies  dorsocaudad  of  the  superior  cervic 
sympathetic  ganglion  (r).  The  ganglia  of  the  vagus  and  syr 
pathetic  are  closely  bound  together  by  connective  tissue,  ai 
that  portion  of  the  vagus  craniad  of  the  ganglion  nodosum 
interconnected  by  a  network  of  nervous  fibres  with  the  syr 
pathetic  {/),  hypoglossal  (^),  and  accessory  (c)  nerves.  *  Fro 
the  ganglion  nodosum  the  vagus  {d')  passes  caudad,  close 
bound  up  with  the  sympathetic ;  the  two  lie  at  the  side  of  tl 
common  carotid  artery.  Just  before  entering  the  thorax  tl 
two  separate,  the  vagus  being  the  larger  and  lying  ventrad 
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tlio  sympathetic.      (In  rare  cases  the  two  ; 
rated  throughout  their  length.) 


:  distinctly  sepa- 


u,  N.  glos-opharyngeus;  b,  N.  hypoglossng;  f,  N.  acceswriua;  d,  ganglion  nodo- 
sum of  vagus  nerve;  d' ,  N.  vagus;  t,  ganglion  cervitale  superius  ai  sympathetic; 
/,  ramus  descendens  of  N.  bTpoglossus  (united  with  lirsl  ccrvicfth;  g,  branch  to  M. 
thyrohyoid  from  ramug  dcscendens  of  N.  bypogloaaus;  h,  N.  laryngeus  superior  of 
N.  vagus;  I.  united  vagus  and  sympathetic  nerves;  j,  itrst  cervical  nerve;  i,  second 
cervical  nerve;  /,  N.  phnryngeus  from  vagus.  I.  M.  masscler;  z,  outline  of  Gxtemal 
ear:  3,  M.  splenius;  4,  M.  levator  scHputa:  ventrolis;  5,  M.  longos  capitis;  6,  trachea; 
7,  M.  nemothyreoideus ;  S,  M.  slemohyoideus;  9,  M.  thyreohyoideus;  10,  M,  con- 
strictoi  phoiyngis  inferior;  11,  M.  constriclor  pharyngis  medius;  iz,  cut  end  of  M. 
stylohyoideus;  13,  M.  hyoglossus;  14,  M.  at^lopharyngeas;  15,  bulla  tympani;  16. 
M.  jugulubyoideus;  17,  M.  styloglossus;  18,  M.  mylohyoideus. 

Branches  of  the  vagus  in  the  cervical  region  [Fig.   156). 

a.  W.  auricularis. — This  leaves  the  ganglion  jugulare, 
passes  into  the  petrous  bone  to  the  facial  canal,  leaves  the  skull 
with  the  facial  nerve  by  the  stylomastoid  foramen,  and  is  dis- 
tributed to  the  external  ear. 

b.  N.  pharyngeus  (/). — This  leaves  the  vagus  craniad  of 
the  ganglion  nodosum,  passes  ventrad,  sends  a  small  com- 
municating branch  to  N.  laryngeus  superior  (/().  and  is  di^- 
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tributed  to  the   pharyngeal   muscles    and  cranial  part  of   th3 
(jesophagus. 

€.  v.  laiyngeus  superior  (//). — This  arises  from  the  gan-"l 
glion  nodosum,  passes  ventrad,  crossing  the  medial  surface  of  ■ 
the  carotid  artery,  and  reaches  the  larynx  at  about  the  level  1 
of  the  caudal  end  of  M.  thyreohyoideus.  It  passes  into  the! 
larynx  and  supplies  its  mucosa. 

Thoracic  Portion  of  the  Vagus  (Fig.  157). ^As  the  vagusi 
{b)  and  sympathetic  (c)  separate  to  enter  the  thorax,  the  vagus  I 
{b)  lies  more  ventrad.     The  right  vagus  now  lies  along  the! 
lateral  surface  of  the  trachea,  the  left  one  (Fig.  157)  along  that  ) 
of  the  oesophagus.    At  about  the  level  of  the  first  rib  or  further 
craniad  there  arise,  apparently  from  the  vagus  (but  really  from 
the  sympathetic),  two  slender  nerves  which  pass  caudad  parallel 
and  close  to  the  vagus,  lying  slightly  dorsad  of  it.     These  ar^l 
the, cardiac  nerves  (i) ;  they  arise  from  the  sympathetic  farthefl 
craniad  in  the  neck   region,  accompany  the  vagus,  and  seeon 
to  branch  from  it.     In  cases  where  vagus  and  sympathetic  arfiil 
separate  throughout   their  courses,   these  nerves  arise  clearly! 
from  the  sympathetic.     The  cardiac  nerves  pass  to  the  hearn 
and  aid  in  forming  a  network  of  nerves  known  as  the  cardia^f 
plexus  {k).  I 

The  vagus  usually  receives  also,  at  about  the  level  of  thft] 
first  rib.  one  or  two  communicating  branches  from  the  middle! 
cervical  ganglion  (d)  of  the  sympathetic.  It  then  passes  tO'l 
the  roots  of  the  lungs,  crossing  the  lateral  surface  of  the  aortic  I 
arch  on  the  left  side,  and  the  medial  surface  of  the  azygos  vein  I 
on  the  right  side.  As  it  crosses  the  aortic  arch  the  left  vagusl 
gives  off  K.  laryngeus  inferior  (J).  This  curves  aroundj 
the  caudal  side  of  the  aortic  arch  to  the  lateral  surface  of  th^l 
trachea  {d),  then  extends  on  the  lateral  and  ventral  surface  oM 
the  trachea  craniad  into  the  neck  region.  In  tlic  neck  it  passdfl 
to  the  dorsolateral  side  of  the  trachea  and  reaches  the  larynxfl 
It  passes  into  the  larynx  between  the  cricoid  and  thyroid  carti^| 
lages,  and  supplies  the  muscles  of  the  larynx.  It  nnastomose^l 
with  the  superior  laryngeal.  fl 

The  rig/it  inferior  laryngeal  nerve  is  given  off  from  th^| 
right  vagus  much  further  craniad  than  the  left;  it  curves  aroun^| 
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the  right  subclavian  artery  just  caudad  of  the  origin  of 
internal  mammary  artery,  then  passes  to  the  trachea,  and 
a  course  and  distribution  like  that  of  the  left  side. 

On  reaching  the  root  nf  the  lungs  the  vagus  divides  int 
numerous  branches  which  form  the  pulmonary  plexus  (X-)  o' 
the  roots  of  the  lungs,  and  extends  onto  the  basis  of  the  heart 
as  the  cardiac  plexus.  From  these  plexuses  numerous 
branches  pass  to  the  heart,  lungs,  pulmonary  artery,  pericar- 
dium, etc.  The  cardiac  branches  from  the  sympathetic,  men- 
tioned above,  are  also  connected  with  the  cardiac  plexus. 

Caudad  of  the  pulmonary  plexus  the  vagus  is  continued 
on  each  side  as  two  trunks,  a  dorsal  {m)  and  a  ventral  (/) 
which  pass  along  the  oesophagus  (/}.  The  ventral  branches 
of  right  and  left  vagi  (/  and  /')  unite  a  short  distance  caudad 
of  the  root  of  the  lung,  and  the  single  trunk  extends  into  the 
abdominal  cavity  on  the  ventral  surface  of  tlie  cesophagus. 
The  dorsal  branches  of  right  and  left  vagi  unite  farther  back, 
near  the  diaphragm,  and  the  single  trunk  thus  formed  (in) 
enters  the  abdominal  cavity  on  the  dorsal  surface  of  the 
(esophagus.     Both  divisions  give  fine  nerves  to  the  resophagus. 

Abdominal  Portion  of  the  Vagus  (Fig.  164,  page  407), 
After  passing  through  the  diaphragm  the  ventral  division  (Fig.* 
164,  /)  reaches  the  lesser  curvature  of  the  stomach  (1),  01 
which  it  ramifies,  some  branches  being  traceable  almost  to  the 
pylorus.  The  network  of  branches  thus  formed  is  the  anterior 
gastric  plexus.  Some  twigs  from  the  ventral  division  pass 
transversely  across  the  cranial  end  of  the  stomach  and  join  the 
plexus  formed  by  the  dorsal  division. 

The  dorsal  division  (wr)  of  the  vagus  reaches  the  greater 
curvature  of  the  stomach,  where  it  ramifies,  forming  the  pos- 
terior gastric  plexus.  Branches  from  this  anastomose  with 
the  anterior  gastric  plexus  and  with  the  cceliac  plexus  of  the 
sympathetic  {v). 

XI.  N.  ACCF.SSORIUS. — The  accessory  (or  spinal  accessory) 
nerve  arises  (Fig.  138,  XI)  by  numerous  rootlets  from  the 
lateral  surface  of  the  medulla  and  of  the  spinal  cord  as  far 
caudad  as  the  fifth  to  seventh  cervical  nerve.  These  spinal 
rootlets  join  to  form  a  nerve  which  enters  the  cranium  through 
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the  foramen  magnum.  After  receivinfj  the  rootlets  from  the 
medulia,  it  leaves  the  cranial  cavity  along  with  the  vagus  and 
glossopharyngeal  by  the  jugular  foramen.  Just  outside  the 
foramen  (Fig.  156,  c)  it  becomes  involved  in  a  plexus  of  fine 
branches  which  interconnect  it  with  the  vagus,  sympathetic,  and 
hypoglossal.  It  then  turns  laterad  and  caudad  (Fig.  15S,  1) 
and  pierces  the  cleidomastoid  muscle  (d),  to  which  it  gives 
small  branches.  It  then  divides:  one  branch  enters  the 
sternomastoid  muscle;  the  other  passes  caudad  along  the 
dorsal  border  of  the  levator  scapula;  ventralis,  sends  branches 
to  the  clavolrapezius.  and  may  be  traced  to  the  acromiotrape- 
zius  and  spinotrapezius,  which  it  supplies. 

XII.  N.  HYPOGLOfiSUS  (Fig.  156,  A).— The  twelfth  or 
hypoglossal  nerve  arises  from  the  ventral  side  of  the  medulla 
(Fig.  138,  AY/),  as  previously  described.  It  emerges  from 
the  skull  through  the  hypoglossal  canal.  At  first  it  passes 
ventrad.  then  gradually  turns  craniad,  following  thus  a  curved 
course  and  passing  successively  laterad  of  the  vagus  and  sym- 
pathetic nerves  (Fig.  156, 1/ and  f),  the  common  carotid  artery, 
and  the  cranial  cornu  of  the  hyoid  bone.  A  short  distance 
from  its  origin  the  nerve  gives  off  a  ramus  desceodens  (Fig. 
156,/),  which  receives  a  communicating  branch  from  the  first 
cervical  nerve  (y),  and  divides  into  two  branches,  one  {g)  to 
the  thyrohyoid  muscle  ( 9 ),  the  other  to  the  sternohyoid  ( 8 )  and 
sternothyroid  muscles  { 7 ).  The  main  nerve  passes  beneath  the 
mylohyoid  muscle  into  the  tongue,  at  first  following  the  lingual 
artery,  then  laterad  of  it,  then  crossing  it  again.  It  sends 
branches  to  all  the  muscles  of  the  tongue,  and  may  be  traced 
to  its  tip. 

The  hypoglossal  nerve  is  involved  in  the  plexus  just  outside 
of  the  jugular  foramen,  with  which  the  vagus,  sympathetic,  and 
accessory  nerves  are  also  connected. 

2.  Spinal  Nerves. — ^The  origin  and  general  features  of  the 
spinal  nerves  have  been  described  in  connection  with  the 
account  of  the  spinal  cord  (page  337).  A  description  of  their 
peripheral  distribution  will  now  be  given. 

A.  Cervical  Nerves. — There  are  eight  pairs  of  cervical 
nerves.     The    first    leaves    the    vertebral    canal    through    the 
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atlantal  foramen.      The  second  passes  out  between  the  archq 
of  the  atlas  and  axis,  not  through  a  special  intervertebral  fora4^ 
men.  so  that  its  ganglion  lies  among  the  muscles  of  the  bacfcl 
of  the  neck.     The  others  emerge  through  the  intervertebral 
foramina,   the  eighth  one  from  between  the  last  cervical  and 
first  thoracic  vertebra. 

Dorsal  Rami  {Rami  posteriores). — The  dorsal  ramus  of  the 
first  nerve  (N.  suboccipital  is)  supplies  the  short  dorsal  muscles 


M.  clftVotrape/Lus  liof  been  partly  removed.  1,  N.  aceessorius;  3-\,  vcntn 
rami  of  second  to  founh  cervical  nervrs:  5,  N.  auricularia  niagnus:  6,  N.  culaneil 
colli,  a,  M.  clsvolrapeiius  (cut);  i,  M.  splenius;  e.  M.  levator  H:apuls  vcotralid 
d,  M.  deidoniBsioidcus;  e,  M  aiernonmstoideus ;  /,  paruiid  glund. 
which  move  the  head  and  connect  the  atlas  and  skull.  lA 
the  second  nerve  the  dorsal  ramus  is  much  larger,  forming 
N.  occipitalis  major.  It  sends  small  branches  to  the  muscle 
about  its  origin,  then  turns  craniad  on  the  surface  of  the  obliqutH 
superior  muscle,  passes  through  the  biventer  cervicis  ana 
splenius,  joins  a  small  branch  from  the  third  nerve,  and  reached 
the  dorsal  surface  of  the  back  of  the  head.  It  passes  crania< 
lying  beneath  the  levator  auris  longus,  emerges  from  between 
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the  two  divisions  of  this  muscic,  and  supplies  the  skin  and 
cutaneous  muscles  between  the  two  external  ears.  The  dorsal 
rami  of  the  other  cervical  nerves  supply  muscles  and  integu- 
ment on  the  back  of  the  neck. 

Ventral  Rami  (rami  anteriores). — These  pass  ventrad 
between  the  transverse  processes  of  the  vertebrre,  except  in  the 
case  of  the  first  nerve  (Fig.  i$6.j).  This  passes  ventrad  from 
the  atlantal  foramen  along  the  groove  for  the  vertebra!  artery, 
through  the  notch  in  the  wing  of  the  atlas,  and  across  the  lateral 
surface  of  the  longus  capitis  muscle  (a).  Here  it  sends  a 
branch  caudad  to  join  the  second  cervical  (i),  then  crosses  the 
vagus  (rf')  and  sympathetic  and  the  carotid  artery,  giving  ofif 
communicating  branches  to  the  vagus  and  sympathetic,  and 
uniting  with  a  branch  of  the  descending  ramus  of  the  hypo- 
glossal (/).  At  the  lateral  surface  of  the  larynx  it  turns 
caudad,  following  the  lateral  border  of  the  sternothyroid  muscle 
(7),  and  is  distributed  to  the  sternohyoid  (s)  and  sterno- 
thyroid (7). 

The  ventral  ramus  of  the  second  nerve  {Fig.  [58,  a) 
receives  a  branch  from  that  of  the  first  nerve,  passes  laterad 
between  the  levator  scapula  ventralis  (c)  and  the  cleidomastoid 
(i/),  receives  a  communicating  branch  from  the  third  cervical 
(3),  sends  a  branch  to  N.  accessorius  (1)  and  numerous  small 
nerves  into  tlie  sternomastoid  (e)  and  cleidomastoid  (;/),  then 
turns  craniad  and  divides  into  N.  auticularis  magnus  (a)  and 
IT.  cutaneus  colli  (s). 

N.  auricularis  magnus  (5),  the  great  auricular  nerve, 
passes  dorsocraniad  across  the  lateral  surface  of  the  sternomas- 
toid (f)  to  the  lateral  and  caudal  surface  of  the  external  ear  and 
parotid  gland  (/),  where  it  ramifies.  The  Cutaneus  colli  (fl) 
is  the  smaller,  ventral,  division  of  the  second  nerve;  it  may 
receive  also  an  accession  from  the  third.  It  passes  to  the 
integument  over  the  ventral  part  of  M.  masseter  and  ventrad 
of  that  muscle. 

The  third  nerve  (Fig.  1 58,  3)  communicates  with  the  second 
and  supplies  the  levator  scapula:  ventralis  (c),  cleidomastoid 
(rf>.  sternomastoid  (c),  longus  capitis,  and  other  muscles  of  this 
region  and  aids  in  forminj;  the  cutaneus  colli  (a).     The  fourth 
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(*)  and  fifth  are  distributed  to  the  muscles  and  integument  of 
the  sides  of  the  neck.  A  branch  of  the  fourth  supplies  the  in- 
tegument in  the  hollow  of  the  shoulder,  and  one  from  the  fifth 
follows  the  vena  cephalica  and  supplies  the  integument  over 
the  shoulder.  The  fifth  by  sending  a  branch  to  aid  in  forming 
the  phrenic  nerve  (Fig.  157,  /)  may  be  considered  to  enter 
partly  into  the  brachial  plexus. 

Owing  to  the  intercommunicating  branches  between  the 
ventral  roots  of  the  first  five  cervical  nerves,  these  are  some- 
times considered  as  forming  a  loose  plexus  which  receives  the 
name  cervical  plexus. 

The  sixth,  seventh,  and  eighth  cervical  nerves  (with  a  part 
of  the  fifth)  become  interconnected  with  each  other  and  with 
the  first  thoracic  to  form  the  brachial  plexus. 

The  Brachial  Plexus  (Fig.  159). — The  brachial  plexus  is 
formed  by  the  ventral  rami  of  the  fifth,  sixth,  seventh,  and 
eighth  cervical  nerves  and  the  first  thoracic.  Of  the  fifth  1 
vical  only  a  small  part  enters  into  the  plexus,  forming  part  c 
the  phrenic  nerve.  The  formation  of  the  plexus  is  due  to  t 
union  of  the  dififerent  nerves  by  means  of  strong  connectinj 
branches  or  ansae.  The  plexus  lies  in  the  axilla,  along  w-ith 
the  axillary  artery  and  vein;  all  its  component  nerves  pass 
laterad  in  front  of  the  first  rib.  Its  branches  supply  the  arn^ 
and  shoulder. 

The     precise     arrangement    of    the    different    strands 
somewhat   variable.     The   plexus   Is    commonly  made   up  i 
approximately  the   following   manner   (Fig.   159).      From  1 
fifth  cervical   nerve  (K)  a  small  branch  joins  a  similar  od 
from  the  sixth  to  form  the  phrenic  nerve  i,a);  the  remainder  oH 
the  fifth  docs  not  enter  into  the  plexus.      From  the  sixth  cer- 
vical I  VI )  arise  parts  of  the  phrenic  nerve  (a),  the  suprascapular 
[b).   the  cranial  one  of  the  three   subscapular  nerves  {c).   the  | 
axillary  [d),   and  the  musculocutaneus  {/).     The  sixth  alsj 
gives  off  close  to  its  origin  a  nerve  {b')  which  passes  to  th^ 
inner  surface  of  the  levator  scapula;  and  ramifies  over  the  sur- 
face, supplying  this  muscle  and  extending  to  the  rhomboideus, 
which  it  also  innervates.     The  seventh  cervical  (Vlf)  is  the 
largest  nerve  entering  into  the  plexus;  it  furnishes  parts  of  o 


irt  (j^^l 

^4 

:tin^^ 

with 
pass 
arfi^^_ 

cer- 
ular 

tbe_HI 
als^Hj 

sur- 

2US, 

the         I 


THE   PERIPHERAL   NERVOUS  SYSTEM. 


387 


or  both  of  the  anterior  thoracic  nerves  (jt  and  «),  of  the  pos- 
terior thoracic  (;«),  the  three  subscapular  nerves  [c,  e.  and  /'), 
the  axillary  {d\  musculocutaneus  {/),  radial  (li),  and  median 
(^)  nerves.     The  eighth  cervical  {VIII)  supplicB  parts  of  one 

V 


Fig.  159.— DiAaRAM  ok  tkr  Right  Brachial  Plexus. 
V.  t'/,  VII,  Vllf.  iHe  fiftli  10  eighth  cervicU  nerves.  I,  Ihe  first  Ihoradc 
nerve,  a,  phienic  nerve;  1^,  !«upraacapulBT:  b',  nerve  to  serTBlU!>  ntiterior  and  levator 
scapulie  tnusctcl;  f,  first  or  cranial  subscapular  nerve;  d,  axillary  nerve;  t,  lecond 
subscapular:/,  musculocutaneous;^,  median;  h,  radial;  i".  third  subscapular;/,  ulnar; 
k,  second  anterior  thoracic;  /,  medial  cutaneous;  m,  posterior  tborndc;  n,  finrt 
anterior  ihoracic. 

of  the  anterior  thoracic  nerves  {k),  the  caudal  one  of  the  sub- 
scapular nerves  (/],  the  radial  (/*),  median  {g),  and  ulnar  {_/') 
nerves.  The  first  thoracic  (1  )  curves  craniad,  so- as  to  leave 
the  thorax  on  the  cranial  side  of  the  first  rib;  it  supplies  the 
median  cutaneous  nerve  (!')  and  parts  of  the  radia!  {It),  ulnar 
(_/'),  and  median  (.^j  nerves;  sometimes  also  a  part  of  one  (/■) 
of  the  anterior  thoracic  ner\'es. 

The  following  are  the  nerves  which  arise  from  the  brachial 
plexus; 

A.  Nerves  of  the  Shoulder  and  Breast  (Fig.  160). 

1 .  Nn.  thoracici  anteriores.  —  There  are  two  anterior 
thoracic  nerves.  One  (Fig.  160,  h.  Fig.  159,  n)  arises  from  the 
seventh  cervical  and  passes  to  the  pectoral  muscles  (fl|  along 
with  the  anterior  thoracic  artery.  Theothcr  (Fig.  159.  X';  Fig, 
1 60,  q  and  r)  arises  usually  by  two  roots,  one  from  the  eighth  cer- 
vical, one  from  the  first  thoracic;  it  passes  along  with  the  long 
thoracic  artery  to  be  distributed  to  the  pectoralis  muscles  (Fig. 
]6o,  a)  and  sometimes  also  to  the  latissimus  dorsi  {l^. 
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2.  N.  thoracicus  posterior. — The  posterior   thoracic 

long  thoracic)  nerve  (external  respiratory)  (Fig.  159.  m)  ariw 
Trom  the  seventh  cervical  nerve  near  its  beginning.     It  pass 
within  the  scalenus  muscle  and  extends  caudad  on  the  1 
surface  of  the  serratiis  anterior  muscle,  which  it  supplies, 

3.  W.  suprascapularis(Figs.  159  and  160. 1*). — The  supra 
scapular  nerve  arises  from  the  sixth  (and  sometimes  the  Si 
cervical.     It  passes  laterad  and  gives  off  a  branch  which  \ 
over  the  shoulder-Joint  and  penetrates  the  clavodeltoid  muscle 
to  be  distributed  to  the  integument  on  the  ventral  surface  of 
the  upper  arm.      It  then  follows  the  transversa  scapula  artery 
into  the  supraspinatus  fossa  and  accompanies  the  artery  to  b 
distributed  to  the  supraspinatus  and  infraspinatus  muscles. 

4.  Nn.  subscapulares. — The  subscapular  neires  are  three.  * 
The  cranial  one  {Figs.  159  and  160,  f)  arises  from  the  sixth  and 
seventh  cervical  and  supplies  the  subscapular  muscle.  The 
middle  one  (Fig.  159,  e)  arises  from  the  seventh;  it  supplies 
principally  the  teres  major.  The  caudal  one  (Fig.  1 59.  /' )  arises 
from  the  seventh  and  eighth  cervical  and  supplies  the  latissi- 
mus  dorsi.      (The  points  nf  origin  from  the  plexus  vary.) 

5.  N.axillaris  (or circumflexus)  (Fig.  159,  (/}.^The axil- 
lary nerve  arises  from  the  si.xth  and  seventh  cervical  nerves. 
It  passes  toward  the  shoulder-joint,  then  follows  the  posterior 
circumflex  artery  ventrad  of  the  long  head  of  the  triceps  to  be 
distributed  to  the  spinodeltoid  and  acromiodeltoid.  A  branch 
of  it  continues  to  the  clavobrachial,  which  it  supplies. 

B.  The  Phrenic  Nerve  (Fig.  157,  /.  page  381). 

6.  H".  phrenicus The  phrenic  nerve  [internal  respiratory) 

is  formed  by  the  junction  of  two  slender  branches,  one  from 
the  fifth  and  one  from  the  sixth  cervical  nerves  (Fig.  159,  a). 
(It  is  said  to  receive  sometimes  a  branch  from  the  fourth.)  It 
pa.sses  caudad  into  the  thorax  on  the  ventral  surface  of  the 
subclavian  artery  and  then  extends  to  the  diaphragm  lying 
at  the  side  of  the  inferior  and  superior  vena:  cava.-.  It  is  the 
motor  nerve  of  the  diaphragm. 

C.  Nerves  of  the  Arm. 

7.  N.  musculocutaneus  (Fig.  160.  d). — The  musculo- 
cutaneous nerve  or  external  cutaneous  arises  from  the  ventral 


Fw.  160.— Blood- VESSELS  and  the  mork  Vkntkal  Nerves  of  the  Amlla 
Ventral  View. 

The  peclorol  and  clavobnichiil  muscles  have  been  cat  and  laid  aside  their  endi 
being  shown)  only  a  pHtl  of  the  nerves  are  exhibited.  I,  M  cln  obrachialis  2  cut 
end  al  Id.  pcctnralis  majnr;  3,  cut  end  at  M.  pcclorelU  minor  4  M  biceps  5  M. 
teres  major;  6,  M.  epitruchlenrii,  paitly  c^t  and  turned  back  7  M  latissimus  dorai, 
partly  cut:  8,  M.  pecluralis  minor;  g,  M.  pectnralis  mapr  10.  short  portion  of 
caput  mcdiale  of  M.  triceps  brachii.  a,  brandies  of  the  thyrocervical  axis  to  clavo- 
brachial  and  ciavotrapezius  muscles;  i,  suprascapular  nerve;  r.  first  subscapnlii 
nerve;  d.  musculoculareous  nerve;  f,  mediui  nerve;  /,  V.  axillaris;  g,  A.  axilUiJB; 
A,  first  anterior  llioracic  nerve,  accompanied  by  the  anterior  thoracic  artery  and  vein; 
I,  V.  subscapularis;  /,  lai^e  muscular  branch  (lo  subsL'apulnr  muscle)  of  the  sub- 
scapular vein  anil  brachial  artery;  /,  A.  aubscapularis;  /',  A.  circumfiexa  hamerj 
anterior;  m,  radial  nerve;  n,  ulnar  nerve;  0.  medial  cutaneous  nerve;  /,  A.  Iho- 
racica  longa;  f,  r,  second  anterinr  thoracic  nerve;  1,  V.  ihoracica  long*;  /,  A.  and 
V.  thoracicodorsalis;  a,  A.  pofunda  brachii;  v,  branch  of  brachial  artery  accom- 
panying medial  cutaneous  nerve;  m,  branch  of  A.  collaieralis  radiali 
collateralis  radialis  superior,  J*,  V.  medians  cubili;  z,  A.  cullalerali' 
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surface  of  the  sixth  and  seventh  nerves  iFig.  159./}.  It  paq 
toward  the  shoulder -joint  and  supplies  the  biceps  (Fig.  1 
and  coracobrachial  is  muscles.  It  then  passes  distad,  resting 
the  dorsal  border  of  the  biceps  (*).  and  supplies  the  bracM 
muscle.  Thence  it  passes  dorsad  of  the  biceps  to  the  latei 
side,  and  reaches  the  Integument  by  passing  between  tlic  clav 
brachialis  and  pectoantibrachialis  muscles  near  the  elbow ;  it 
then  distributed  to  the  skin  on  the  radial  side  of  the  ventral  si 
face  of  the  forearm,  as  far  as  the  wrist  (Fig.  1 30.  //.  page  3  it 

8.  N.  cutaneus  medialis  (Fig.  160,  o). — The  medial  ( 
internal)  cutaneous  nerve  rLscs  from  the  first  thoracic, 
passes  distad  along  the  medial  side  of  the  biceps,  and  at  t 
junction  of  the  second  and  tlilrd  thirds  of  the  upper  arm  reach 
the  integument  by  passing  between  the  epitrochlearis  a 
pectoantibrachiahs  muscles.  It  then  curves  spirally  about  t 
dorsal  border  of  the  forearm  and  is  distributed  to  the  integ 
ment  of  the  forearm  011  the  ulnar  side,  extending  nearly  to  | 
wrist.  \ 

9.  K.  medianus  (Fig.  160,  c). — The  median  nerve 
formed  by  the  junction  of  three  branches,  one  each  from  t 
seventh  and  eighth  cervical  with  the  brachial  artery  {g)  passii 
between  them,  and  one  from  the  first  thoracic  nerve. 
accompanies  the  brachial  artery  (g)  lying  on  its  medial  sid 
and  passes  with  it  through  the  supracondyloid  foramen;  he 
it  is  connected  by  a  branch  to  the  musculocutaneous  nerv 
It  passes  into  the  forearm  (Fig  161.  0).  lying  at  first  benea 
the  pronator  teres  (5).  Here  it  gives  branches  to  the  pronat 
teres  and  flexor  muscles  (flexor  carpi  radialis,  palmaris  longi 
five  heads  of  the  flexor  profundus  digitorum.  but  not  to  t! 
flexor  carpi  ulnaris).  Continuing  along  the  forearm,  lying  on  t 
flexor  carpi  radialis,  it  sends  a  posterior  interosseous  nerve 
the  pronator  quadratus  muscle  and  branches  to  the  deep  ai 
superficial  divisions  of  the  fle.xor  sublimis  digitorum.  It  th 
supplies  the  flexor  and  pronator  muscles  (except  the  flex 
carpi  ulnaris).  It  then  passes  into  the  palm  beneath  the  trar 
verse  ligament  and  gives  rise  to  three  principal  branches.  T! 
first  of  these  supplies  the  integument  of  the  thumb,  sending 
branch  on  either  side  of  it;   and  onto  tlie  radial  side  of  t! 
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Fir.    i6i. — Nrrvfs  and  Arteries  of  the  Forearm,  seen  from  tjch 
Flex'jr  Side. 

Mm.  palmaris  longus,  flexor  carpi  radialis,  flexor  carpi  ulnaris,  and  the  ihinl 
and  raurth  beads  of  M.  t!c!:or  profundus  [liKilnrum  have  been  removed:  also  part  of 
the  pronator  teres,  l,  M.  biceps;  2,  conjoioed  tendan  of  M.  brachinlis  and  M. 
tiavobrachialis;  3,  short  jrorlion  of  capul  mediiile  of  M.  triceps;  4,  inlennedialc 
portion  of  caput  media]c  of  M.  triceps  hrachii;  5,  cut  ends  of  M-  pronator  teres; 
6,  M.  brachioradialis;  7,  M.  eslensor  carpi  radialis  longus  and  lirevis;  8,  fifth  head 
of  M.  flexor  profundu<i  digilonim:  g,  second  head  of  M.  flexor  profundus  digilonuo; 
10,  rsdial  part  of  M.  flexor  sublimis  digitorum;  11.  comnion  tendon  of  M.  flexor 
profundus  digilonim;  IZ,  firsl  head  of  M.  flexor  profundus  di^tonun;  13.  cut  origin 
of  M.  flexor  carpi  ulnaris.  o,  ulnar  uerre:  b.  median  nerve;  e,  dorsal  cutaneous 
brancli  of  the  ulnar  nerve;  d.  palmar  branch  of  ulnar  nerve;  t,  deep  palmar 
branch;  /,  superflcial  pa  mar  branch;  g".  A.  brachialis;  g,  A.  radialis;  h,  A.  collate, 
talis  ulnaris  superior;  i','A.  radialis  recurrens;  /,  A.  ulnaris  recurrcns;  if,  A.  uhiaii*', 
/  A.  inlerosseu  anlei  ior;    m,  lan^e  branch  of  A.  radialis.  ioioin^  X..  v\w«.riA. 
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second  digit.  The  second  passes  along  the  contiguous  sidi 
of  the  second  and  third  digits  and  supplies  their  integument. 
The  third  passes  along  the  contiguous  sides  of  the  third  and 
fourth  digits  to  their  integument.  Each  sends  twigs  into  the 
trilobed  pad  in  the  palm,  so  that  there  are  thus  seven  terminal 
branches  in  the  palm.  From  these,  branches  (probably)  pass 
to  the  three  radial  Mm.  iumbricales. 

lo.  W.  radialis. — The  radial  (or  musculospiral)  nerve  is 
formed  by  the  junction  of  branches  from  the  seventh  and  eighth 
cervical  and  first  thoracic  nerves.  It  immediately  sends 
branches  to  the  epitrochlearis,  long  head  of  the  triceps,  and 
long  and  intermediatL-  portions  of  the  media!  head  of  the  triceps. 
It  then  passes  between  the  long  and  intermediate  portions  of  the 
medial  head  of  the  triceps,  following  the  profunda  brachii  artery, 
and  curves  about  the  humerus  to  its  cranial  side.  It  supplies 
there  the  lateral  head  of  the  triceps  and  the  anconeus,  and. 
lying  on  the  brachialis  muscle,  divides  into  a  superficial  and  a 
deep  branch.  The  superficial  branch  is  the  superficial  radial 
nerve  (Fig.  130,^');  the  deep  one  forms  the  dorsal  (or  pos- 
terior} interosseous  nerve.  The  former  is  sensory  and  the  latter 
motor. 

The  superficial  radial  nerve  (Fig.  130,  g;  page  319) 
becomes  cutaneous  at  the  junction  of  the  second  and  third  thirds 
of  the  upper  arm,  where  it  emerges  from  between  the  lateral 
head  of  the  triceps  and  the  brachialis  muscle.  It  then  follows 
the  course  of  the  vena  cephalica  (f)  to  the  wrist  and  follows  the 
dorsal  tributary  of  the  same  vein  onto  the  dorsum  of  the  hand. 
It  supplies  the  integument  of  the  distal  part  of  the  ventral  sur- 
face of  the  upper  arm  and  that  along  the  forearm.  On  the 
hand  it  is  distributed  to  the  dorsal  surface  in  the  same  manner 
as  the  median  nerve  on  the  ventral  surface,  i.e.  to  the  integu- 
ment of  the  thumb  on  both  sides  and  to  that  of  the  medial  side 
of  the  second  digit;  to  that  of  the  contiguous  sides  of  the; 
second  and  third  digits  and  of  the  contiguous  sides  of  the  third 
and  fourth  digits.  There  are  thus  seven  terminal  branches, 
one  for  each  of  these  regions. 

The  dorsal  interosseous  nerve  follows  the  brachialis  muscle; 
and  passes  onto  the  forearm  between  it  and  the  extensor  car^< 
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radialis  longus.  It  supplies  the  supinator  and  extensor  ' 
muscles  of  the  forearm  (brachioradialis,  supinator,  extensor  | 
carpi  radialis  longus,  extensor  carpi  radialis  brevis,  extensor  I 
communis  digitorum,  extensor  digitorum  lateralis,  extensor  I 
indicis,  extensor  brevis  polHcis).  The  dorsal  interosseous 
and  radial  nerves  thus  supply  all  the  extensor  muscles  of  I 
the  forearm  and  upper  arm  and  the  supinators  (modified  1 
extensors). 

1 1.   N.  uloaris  (Fig.  i6o.  //). — The  ulnar  nerve  arises  from    J 
the  eighth   cervical  and   first   thoracic  and    accompanies    the    I 
brachial  artery  (^)  and   median  nerve  (e-)   through  the  upper    ' 
arm.     It  does  not  pass  through  tlie  supracondyloid  foramen, 
but  curves  over  the  dorsal  end  of  the  medial  epicondyle  of  the    i 
humerus  within  the  short  division  of  the  medial  head  of  the    ' 
triceps,  and  reaches  the  dorsal  border  of  the  forearm.     In  the    ■ 
forearm  (Fig.  i6i,  a)  it  lies  beneath  the  flexor  carpi  ulnarts. 
It  supplies  muscular  branches  to  the  flexor  carpi  ulnaris  and 
the  first  or  ulnar  head  of  the  flexor  profundus  digitorum.     Near 
the  middle  of  the  forearm  it  divides  into  two  branches,  dorsal 
cutaneous  (c)  and  palmar  {li). 

The  dorsal  cutaneous  branch  (c)  curves  about  the  ulnar 
side  of  the  wrist  to  the  dorsum  of  the  hand  and  divides  into 
twigs  which  supply  the  dorsal  part  of  the  ulnar  side  of  the  fifth 
digit  and  of  the  contiguous  sides  of  the  fourth  and  fifth.  The 
palmar  branch  {ti)  sends  a  twig  to  the  integument  on  the  flexor 
surface  of  the  arm  near  the  wrist,  and  then  divides  into  deep 
palmar  (c)  and  superficial  palmar  (/*)  branches. 

The  superficial  palmar  branch  {/)  passes  into  the  palm 
and  supplies  the  ventral  portion  of  the  integument  on  the  ulnar 
side  of  the  fifth  digit,  and  on  the  contiguous  sides  of  the  fifth 
and  fourth. 

The  deep  palmar  branch  (f)  passes  into  the  palm,  beneath 
the  ligament  of  the  pisiform  bone.  Just  distad  of  the  pisiform 
bone  it  curves  toward  the  radial  side  and  breaks  up  into  a 
number  of  small  branches  which  are  distributed  to  the  short 
muscles  in  the  palm. 

H.  Thoracic  Nerves. 

Dorsal  Kami — The  dorsal  rami  of  the  thoracic  nerves  are 
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small  and  supply  the  muscles  and  integument  of  the  backJ 
Each  gives  off  a  branch  directly  dorsad  to  the  spinal  muscleSfl 
and  a  lateral  branch  which  reaches  the  integument  some  dis- 
tance from  the  middle  line. 

Ventral  Rami The  ventral   ramus  of  the  first  tlioraci 

nerve  enters  into  the  brachial  plexus,  as  already  described. 
The  ventral  rami  of  the  other  thoracic  nerves  form  the  inter- 
costal nerves.  Each  of  these  passes  ventrolaterad,  Ijnng  close 
to  the  caudal  border  of  a  rib,  in  company  with  the  intercostal 
artery.  Branches  are  given  to  the  intercostal  muscles,  and  at 
about  the  middle  of  the  length  of  the  rib  a  large  lateral  branch 
is  given  off,  which  passes  to  the  more  superficial  muscles  of  the 
thoracic  wall  (serrati  posteriorcs,  obliquus  externus,  etc.), 
main  branches  running  dorsad  and  ventrad.  The  main  inter-J 
costal  nerve  extends  ventrad  to  the  transversus  costarum  am 
rectus  abdominis,  supplying  these  muscles. 

C.   Lumbar  NERVts.^There  are   seven    lumbar   nerves^A 
one  passing  from   the  vertebral  canal  caudad  of  each  lumbal 
vertebra. 

Dorsal  Rami. — The  dor.sal  rami  are  similar  to  those  of  the^ 
thoracic  region,  sending  one  branch  dorsad  to  the  muscles  < 
the  vertebral  column,  another  dorsolaterad  to  reach  the  integiiM'i 
ment  at  about  the  lateral  border  of  the  longissimus  dorsi,      Thea 
dorsal  rami  arc  somewhat  smaller  caudad. 

Ventral  Rami.— The  last  four  lumbar  ner\'es  are  intercon'^ 
nected  to  form  the  lumbar  or  lumbosacral  plexus.     The  fira 
three  are  distinct,  and  will  therefore  be  described  separately. 

The  first  three  lumbar  nerves  are  directed  strongly  caudadi 
(as  well  as  ventrad),  so  that  on  leaving  the  intervertebral  fora-V 
men  they  pass  ventrad  of  the  transverse  process  of  the  vertebral 
immediately  succeeding.  Each  communicates  with  the  sym-l 
pathetic  system  and  gives  off  near  its  origin  branches  to  thef 
muscles  on  the  ventral  side  of  the  vertebra, — the  first  to  th^fl 
crus  of  the  diaphragm,  the  second  and  tliird  (Fig.  162.  //andil 
///)  to  the  quadratus  lumborum  and  psoas  muscles.  Each"^ 
divides  three  to  five  centimeters  from  its  origin  into  a  lateral 
and  a  medial  branch,  the  first  having  a  more  cranial,  the  latter 
a  more  caudal  course.     The  first  three  nerves  of  the  cat  are 
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represented  in  man  by  the  iliohypogastric  and  the  iUoinguinal 
nerves.  There  seems  no  good  ground  for  applying  these 
names  to  two  of  the  three  in  the  cat,  in  preference  to  the  third, 
so  that  we  shall  speak  of  these  nerves  in  the  cat  as  simply  the 
first,  second,  and  third  lumbar  nerves. 

I .  The  first  lumbar  nerve  arises  from  the  intervertebral  fora- 
men caudad  of  the  first  lumbar  vertebra.  Its  lateral  division 
passes  between  the  transversus  and  obliquus  internus  muscles, 
then  between  the  obliquus  internus  and  externus.  At  about 
the  middle  of  the  abdomen  it  pierces  the  obliquus  externus  and 
is  distributed  to  the  integument  of  the  middle  of  the  ventral 
surface  of  the  abdomen.  The  medial  division  passes  between 
the  obliquus  internus  and  transversus,  crosses  the  lateral  divi- 
sion of  the  second  {lying  mediad  of  it),  and  extends  to  the 
rectus  abdominis,  which  it  supplies. 

3,  The  second  lumbar  nerve  {Fig.  162.  a)  divides,  like  the' 
others,  into  two  branches.  The  lateral  branch  pierces  the' 
muscles  of  the  abdominal  wall  at  the  lateral  border  of  the 
longissimus  dorsi  and  passes,  lying  just  beneath  the  integu- 
ment, ventrocaudad  nearly  to  the  pubis.  It  supplies  the 
integument  of  the  caudal  half  of  the  abdomen  and  of  the  fold 
between  the  thigh  and  abdomen.  The  medial  branch  passes 
at  first  almost  directly  caudad,  lying  on  the  medial  surface  of 
the  transversus  abdominis;  it  curves  gradually  ventrad,  lyinj 
in  the  substance  of  the  transversus,  and  reaches  the  rectus 
abdominis  three  or  four  centimeters  craniad  of  the  pubis. 

3.  The  third  lumbar  nerve  {b)  is  not  united  with  the  fourth, 
as  in  many  animals,  but  remains  distinct.  It  divides  one  or 
two  centimeters  from  its  origin.  The  lateral  branch  passes 
caudad  to  the  outer  surface  of  the  abdominal  muscles,  and 
extends.  lying  just  beneath  the  integument,  to  that  portion  of 
the  abdominal  wall  which  is  partly  covered  by  the  thigh.  The 
medial  branch  passes  caudad  on  the  lateral  surface  of  the. 
iliopsoas  muscle,  follows  the  iliolumbar  artery  for  a  short  dis- 
tance, and  gives  branches  to  the  caudal  part  of  the  transversus 
and  rectus  abdominis  muscles. 

The  Lumbar  Plexus  (Fig.  162).— The  fourth,  fifth,  sixth, 
and     seventh     lumbar     nerves     are     interconnected     by    short 
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branches,  forming  thus  the  lumbar  pleztis.  They  are  ; 
connected  with  the  sacral  plexus,  so  tliat  the  two  are  often . 
considered  together  as  the  lumbosacral  plexus  (Fig.  162J. 
In  some  other  animals  the  first  three  lumbar  nerves  form  also 
a  part  of  the  plexus;  but  they  are  not  connected  with  it  in  the 
cat. 

The  fourth  lumbar  nerve  forms  the  genitofemoral  (f)  and 
part  of  the  lateral  cutaneous  (d)  nerves,  and  is  connected  by  a. 
short  strand  with  the  fifth.  The  fifth  aids  in  forming  the 
lateral  cutaneous  (1/ )  and  femoral  {/)  nerves,  and  is  connected 
by  a  short  branch  with  the  sixth.  The  sixth  lumbar  is  large; 
it  forms  the  major  part  of  the  femoral  (/)  and  a  large  part  of 
the  obturator  nerve  (^),  and  sends  a  large  connecting  branch 
caudad  to  join  the  seventh  and  thus  pass  into  the  sacral  plexus. 
The  seventh  passes  caudad  to  join  the  sacral  ple.xus  and  aid  in 
forming  the  great  sciatic  nerve  (//);  by  its  connection  with  the 
sixth  it  aids  in  forming  also  the  obturator  nerve  (^)- 

4.  N.  genitofemoralis  (or  N.  lumboinguinalis)  (r.  c'.  c"). — 
This  is  a  direct  continuation  of  the  fourth  lumbar  nerve.  Its 
medial  branch  (c")  passes  along  the  medial  surface  of  the 
iliopsoas  (8)  and  the  psoas  minor  (a)  to  the  external  iliac 
artery,  accompanies  this,  lying  on  the  ventral  surface,  from  its 
origin  to  the  point  where  it  gives  off  tlie  profunda  femoris,  then 
accompanies  the  latter  artery  and  passes  onto  that  branch  of  it 
that  spreads  out  under  the  integument  of  the  ventral  pelvic 
region.  It  crosses  the  spermatic  cord  and  ramifies  in  the  skin 
of  the  proximal  part  of  the  medial  side  of  the  thigh.  The 
lateral  branch  of  the  genitofemoralis  {c')  pierces  the  psoas 
minor  (s),  appearing  on  its  ventral  surface  opposite  the  fifth 
lumbar  vertebra.  It  passes  caudad  on  the  ventral  surface  of 
this  muscle,  crosses  the  iliolumbar  artery,  then  turns  caudo- 
laterad.  passes  through  the  abdominal  wall,  and  is  distributed 
to  the  craniomedial  surface  of  the  thigh  and  to  the  adjacent 
abdominal  wall. 

This   nerve  is  variable  in  origin  and  in  distribution.     Iti  , 
lateral  branch  is  sometimes  lacking. 

5.  N.  cutaneus  femoris  lateralis  di). — The  lateral  cuta- 
neous nerve  arises  from  the  connecting  strand  between  tl 
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and  fifth  nerves,  most  of  its  fibres  coming  from  the  fifth, 
passes  caudoventrad  between  the  iliopsoas  and  psoas  minor  and  I 
accompanies  the  iHoIumbar  artery  .icross  the  ventral  surface  of  l 
the  iliopsoas.  It  pierces  the  abdominal  wall  in  company  v 
the  artery  and  passes  onto  the  cranial  border  of  the  thigh. 
terminal  branches  are  di.stributed  to  the  integument  along  with  \ 
the  branches  of  the  iliolumbar  artery, — supplying  the  lateral  1 
surface  of  the  femur  and  extending  as  far  as  the  knee. 

6.  N.  femoralis  (/). — The  femoral  is  a  large  nerve  which 
rises  by  strong  roots  from  the  fifth  and  sixth  lumbar  nerves. 
It  gives  branches  to  the  iliopsoas  (8)  and  passes  through  that 
mu.scle  to  its  ventral  surface.  It  leaves  the  abdominal  cavity 
lying  on  the  ventral  surface  of  the  iliopsoas,  and  at  the  point 
where  it  pierces  the  abdominal  wall  it  divides  into  three  (or 
four)  branches.  One  {or  two)  of  these  pass  to  the  sartorius 
muscle.  Another  passes  between  the  rectus  femoris  and  vastus 
medialis  muscles,  and  divides  into  numerous  branches  which 
supply  these  muscles  and  the  vastus  intermedius. 

The  third  branch  of  the  femora!  is  N.  saphenus  or  the  long 
saphenous  nerve  (Fig.  127,  g,  page  310).  This  passes  distad 
along  with  the  femoral  artery  and  vein,  giving  a  few  twigs  to 
the  integument.  Where  the  long  saphenous  artery  (_/*)  sep- 
arates from  the  femoral  artery  the  nerve  follows  the  former  and 
passes  with  it  along  the  medial  side  of  the  lower  leg.  At  the 
knee  and  in  the  lower  leg  it  gives  off  a  number  of  cutaneous 
branches,  and  finally  divides  just  distad  of  the  middle  of  the 
lower  leg  into  two  main  branches.  Both  of  these  pass  to  the 
concavity  of  the  ankle-joint  and  divide  into  fine  branches,  which 
form  a  sort  of  plexus  on  the  ankle  and  dorsal  surface  of  the 
foot;  branches  from  this  can  be  traced  almost  to  the  toes. 

7.  N.  obturatorius  (Fig.  162,  _f)._The  obturator  nerve 
arises  from  the  connecting  band  between  the  sixth  and  seventh 
nerves.  It  lies  at  first  laterad,  then  dorsad,  of  the  common 
iliac  vein,  and  passes  almost  directly  caudad  to  the  cranial 
border  of  M.  obturator  internus  (ib).  Here  it  turns  i 
laterad  about  the  pubis,  and  passes  through  the  obturator 
foramen.      It  gives  twigs  to  the  obturator  externus  muscle,  ; 


4 

cranial  ■ 

sharply  ^^H 

bturator  ^^| 

and  ^^1 


Oil  the  right  side  the  iliopsoas,  psoas  minoT,  and  quadratus  lumboium  have  been 
reiunvcd.  The  syinphyais  pubis  has  been  split  and  Ihe  (wo  parts  divaricated,  to 
show  the  pelvic  cavity;  on  the  right  side  pans  of  the  innominate  bonn  and  the 
levator  nni  ami  nirri-cpiit  mii^rlfs  have  been  removed.  II-VII.  second  to  seventh 
lumbar  nervi--:  [  i,  \\<-\  in  ihird  •mtral  nerves,  a,  second  lumbar  nerve;  4.  latenl 
and  medial  Ki.iiulii'^  .if  Hiiril  tuinlmr  nerve;  c.  N.  gunilofemoralis  [/,  its  iBtcral 
branch;  <".  ii-  thi-iIi  i1  hriiuiU):  d.  N.  cutanens  fenioralis  lateralis;  e,  muscular 
branch  of  N.  riTii<pt;ili«:/.  N.  famoralis;  j.  N.  oblurBtoriiis;  A,  N.  ischiodiciu  or 
great  sciatic  nervi^  i.  N.  ((lutcus  superior;  _/,  N.  gluli^UEi  inrerior;  *.  N.  cutaneia 
remorU  posterior:  /,  N.  pudcndus;  m.  N.  hcmorrlMMdalU  infcridr;  n.  pari  of  the 
l}'tn]iaihetic  (incompletely  shown,  merely  to  indicate  connecLinns  with  the  spintl 
nervest:  4,  M.  transveraus  abilominis:  5.  b.  cut  ed^es  of  M.  nbliquu^  intemus  and 
exicrnus;  7.  dorsal  border  of  the  diaphragm;  S,  M.  iliopsoas  (mostly  removed  on  Ibe 
right  side):  Q.  M.  psoah  minor;  10,  M.  pyrifomiis;  11.  M.  levator  ani;  11'.  M.  ilio- 
cwidalis;  11,  M.  flexor  caadn  longus;  13,  M.  Heior  caudn  brevis;  14.  edge  uf  pabie 
tjm'p^ysa',  ij>  cut  end  of  M.  obtoratur  iiitenvas-,  16,  cut,  lunui  ot  ischium;  tf,,i — 
i;s  orjiuJiis.  '  ■- 
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divides  into  several  branches,  which  innervate  the  adductor 
femoris.  adductor  longus,  pectineus.  and  gracilis. 

D.  Sacral  Nerves  AND  Sacral  Pi.exl's  (Fig.  1621. — 
A  large  band  passes  caudad  from  the  sixth  and  seventh  lumbar 
nerves  to  connect  with  the  sacral  nerves;  this  constitutes  the 
so-called  lumbosacral  cord.  The  sacral  nerves  are  three  in 
number.  Their  dorsal  rami  pass  dorsad  out  of  the  two  pos- 
terior sacral  foramina  and  the  foramen  caudad  of  the  sacrum,  to 
the  muscles  and  skin  dorsad  of  the  sacrum.  The  ventral  rami 
pass. from  the  two  anterior  sacral  foramina  and  from  the  fora- 
men between  the  last  sacrEl  and  first  caudal  vertebra;.  The 
first  is  the  largest;  it  joins  the  lumbosacral  cord  to  form  the 
great  sciatic  nerve  (N.  ischiadicus)  {//)  and  the  superior  [i)  and 
inferior  (_/')  gluteal,  and  sends  a  branch  caudad  to  connect  with 
the  second  sacral.  The  second  and  third  sacrai  nerves  are 
small;  they  unite  with  the  connecting  branch  from  the  fir;;t  to 
form  a  network  from  which  arises  the  pudendus  (/),  cutaneus 
femoris  posterior  (/■),  hemorrhoidalis  inferior  (wj,  and  a  small 
branch  to  the  great  sciatic  (//). 

The  nerves  arising  from  the  .sacral  plexus  are  the  following: 

[.  N.  gluteus  superior  (Pig.  162.  /;  Fig,  163.7). — The 
superior  gluteal  nerve  arises  from  the  lumbosacral  cord  and  the 
first  sacral  nerve;  it  passes  dorsad  in  the  notch  between  .sacrum 
and  ilium,  caudolaterad  of  the  first  anterior  sacral  foramen, 
curves  over  the  dorsal  border  of  the  ilium  between  the  gluteus 
medius  and  pyriformis  muscles  (Fig.  163,  7),  passes  between 
the  gemellus  superior  (a)  and  gluteus  minimus  (5  )  and  ventrad 
of  the  latter,  and  reaches  the  medial  surface  of  the  tensor  fasci;E 
lattE,  which  it  innervates.  In  its  course  it  sends  branches  to 
the  gluteus  medius.  gluteus  minimus  (5).  and  gemellus 
superior. 

2.  N.  gluteus  inferior  (Fig.  162./;  Fig.  163. /),^A  small 
nerve  from  the  lumbosacral  cord  and  the  first  sacral  nerve. 
It  passes  dorsocaudad,  lying  on  the  dorsal  surface  of  the  great 
sciatic  nerve  (Fig.  162,  k).  After  leaving  the  pelvis  by  the 
great  sciatic  notch  it  divides  beneath  the  pyriformis  (Fig. 
163,  7)  into  two  branches;  one  goes  to  M.  caudofemoralis  (i). 
the  other  to  M.  gluteus  maximus  (3).  • 
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3.  IT.  isctuadicus  (Fig.  162,  /t;  Fig,  163,  a). — The  grenl 
sciatic  nerve,  the  largest  nerve  in  the  body,  arises  from  the 
lumbosacral  cord  (formed  chiefly  by  the  sixth  and  seventh 
lumbar  nerves),  the  first  sacral  nerve  and  a  small  branch  from 
the  second  sacral.  It  passes  caudodorsad  and  leaves  the  pelvia 
by  passing  across  the  great  sciatic  notch,  between  M.  pyri- 
formis  and  M.  gemellus  superior.  It  passes  across  the  tendoi) 
ofM.  obturator  internus  (Fig.  163,  a)  near  the  insertion,  and 
here  sends  caudad  a  large  muscular  branch  (^)  beneath  the 
biceps.  This  branch  innervates  the  biceps,  semitendinous  (17J 
and  semimembranosus  (la).  Other  twigs  in  this  region  pass  to 
the  quadratus  femoris  (10)  and  tenuissimus.  The  great  sciatic 
nerve  {a)  now  passes  across  the  quadratus  femoris  (lo).  adductor 
femoris  (15),  and  semimembranosus  (10),  lying  beneath  the 
biceps  femoris.  It  thus  enters  the  popliteal  space  and  ap- 
proaches the  popliteal  artery  and  vein.  Here  it  gives  off"  one 
or  two  small  muscular  branches  to  the  distal  part  of  the 
biceps,  and  sends  a  slender  branch,  N.  suralis  (c),  along  the 
medial  surface  of  the  biceps  to  the  lateral  surface  of  the  lateral 
head  of  M.  gastrocnemius  (ao).  The  sural  nerve  (c)  becomes 
cutaneous  at  the 'distal  (ventral)  border  of  the  biceps,  and 
divides  three  or  four  centimeters  proximad  of  the  ankle  into 
two  branches.  One  passes  over  the  tendon  of  Achilles  (av)  to 
the  proximal  end  of  the  calcaneus  and  ramifies  in  this  region. 
The  other  passes  onto  the  lateral  surface  of  the  foot,  and  sup- 
plies the  integument  in  this  region  over  the  tarsus  and  part  of 
the  metatarsus. 

The  great  sciatic  nerve  now  divides  in  the  popliteal  space 
into  tlie  peroneus  communis  (</)  and  the  tibialis  (e). 

a.  N.  peroneus  communis  (a'}. — This  is  the  more  lateral 
of  the  two  divisions  of  the  great  sciatic  nerve.  It  passes  along' 
the  medial  surface  of  the  biceps  to  the  lateral  surface  of  the 
lateral  head  of  M,  gastrocnemius  (30),  where  it  extends  to  a 
point  just  distad  of  the  head  of  the  fibula.  Here  it  passes 
beneath  that  part  of  the  gastrocnemius  which  has  origin  on  the 
fascia  of  the  shank,  passes  between  the  soleus  and  peroneus 
longus  (ai),  then  between  the  peroneus  longus  and  peroneus. 
tertius.      It  gives  off  a  number  of  small  muscular  branches, 


THE  PERIPHERAL   NERVOUS   SYSTEM. 


163.  —  Dissection    of 

Leg,    Lateral    Vlkw,   to 
SHOW  Distribution  of  the 

Sciatic  Nkkvk, 
The  biteps,  cnudoicmoralii, 

frmorij, 
snd  frut  o(   Ibe   peroiieiu 
loDgus    have     been     re- 
mured,       a,    N.   ischia- 
dicus    or    greol   sciatic 
erre;     i.     muscuJar 
branch;  f.  N.  suralis: 
d.  N.  pcroneu!!  com- 

;    .N.  tibialis 

/.  K.  peronetis  pro- 
fundiui  g,   N.  pe- 

-  iperfidalU 

ana  IIS  (ernimal 
iranches;  M.  branch- 
<     or    N.    cutannu 

N.  gluteus  itiferior;  /, 
N.  gTulCDS  superior;  ll, 
veua    saphena    parva; 
cnminunicaling 
10  V.  glutea  in- 
ferior.    1.  M.  sarlorius;  2, 
origin  of  M.  gluteus  me- 
3.  cut  origin  of  M.  glu- 
j;inius:  4,  cut  origin   tif 
M.  caudofemoralis;  5.  M.  gluleu* 
i,  M.    gemellus  superior; 
7,  M.  pyriformiB:   S,  M.  flenor  crnidK 
longui,    9,   M.  obtunlor  internus;    10, 
M.  quadranis  femons;    li,  tuberosity  of  ihc 
ischium;  12,  great  trochanter  of  femur;  I3, 

__.  femoris;    14,  M.  vastus  lateralb; 

15,  M.  adductor  femoris;  16,  M.  semimem- 
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ribbon -lilie  muscle  cros.'ring  this  is  H. 
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M.  pUntaris;  zo,  M.  gastrocnemius  1  zi.H. 
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—  ■'  exlenior  longus  digitoruro; 
ligament;  15.  M.  perooeui 
brevisi  26,  M.  soteus;  27,  tendon  of  Achil- 
les; iS,  M.  culensor  brevis  digilorutn;  ag,  - 
tendon  of  U.  pcroneus  tcitius. 
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then  divides  two  or  three  centimeters  distad  of  the  head  of  tl 
fibula  into  two  main  branches,  N.  peroneus  superficialis  (. 
and  N.  peroneus  profundus  (/). 

(i)  N.  peroneus  superficialis  (^). — The  superficial  perone 
nerve  passes  distad  between  the  peroneus  longus  and  perone 
tertius.  Near  the  ankle  it  becomes  superficial,  passing  aloi 
the  concavity  of  the  ankle  across  the  transverse  ligament  whi- 
binds  down  the  tendons  of  the  extensor  longus  (23)  and  tibia 
anterior  (22),  and  thus  reaches  the  dorsal  side  of  the  foot.  Tv 
or  three  minute  twigs, are  given  off  to  the  ankle,  then  the  ner 
divides  into  four  divisions.  These  pass  distad  to  the  toes,  su 
dividing  so  as  to  send  a  nerve  tb  each  side  of  each  toe. 

(2)  N.  peroneus  profundus  (/). — The  deep  peroneal  ner 
passes  between  the  tibialis  anterior  and  extensor  longus  dig 
torum  muscles,  gives  branches  to  these  muscles,  and  pass 
distad  with  the  tibialis  anterior  artery,  lying  on  the  inner  su 
face  of  the  tibialis  anterior  muscle.  It  passes  onto  the  dorsu 
of  the  foot,  lying  on  the  inner  surface  of  the  tendon  of  tl 
muscle.  On  the  tarsus  it  divides  into  two  branches.  Tl 
lateral  branch  passes  into  the  extensor  brevis  digitorur 
while  the  medial  one  extends  in  the  dorsal  groove  betwe< 
metatarsals  four  and  five  to  the  toes ;  here  it  divides  into  tv 
nerves  which  supply  the  contiguous  sides  of  digits  four  ai 
five. 

/;.  N.  tibialis  (e). — The  tibial  nerve  passes  distad  parall 
with  the  peroneal  nerve,  but  mediad  of  it.  It  passes  bet\ve< 
the  lateral  and  medial  heads  of  the  gastrocnemius,  givir 
off  muscular  branches  to  these,  and  to  the  plantaris  ai 
soleus.  It  then  passes  between  the  plantaris  and  the  medi 
head  of  the  gastrocnemius,  and  reaches  the  space  between  tl 
plantaris  and  flexor  longus  hallucis,  where  it  passes  distad. 
gives  off,  in  the  region  just  described,  muscular  branches  to  tl 
flexor  longus  digitorum,  flexor  longus  hallucis,  and  tibial 
posterior.  Below  the  middle  of  the  lower  leg  the  nen 
becomes  superficial  (Fig.  127,  /,  page  310),  lying  on  the  vei 
tral  surface  of  the  flexor  longus  hallucis.  It  passes  in  tl 
depression  between  the  heel  and  the  medial  malleolus  onto  tl 
plantar   surface   of  the   tarsus,   sends   a  small   branch  to  tl 
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plantar  surface  of  tlie  heel,  and  divides  ijito  two  branches,  the 
medial  and  tlic  lateral  plantar  nerves. 

{I  J  K.    plantaris    medialis The   medial    plantar    nerve 

passes  along  the  medial  border  of  the  flexor  brevis  digitorum 
and  divides  into  two  branches.  One  pa.sses  to  the  medial 
(second)  digit,  supplying  both  sides;  the  other  supplies  the 
third  digit  in  the  same  way.  Both  send  branches  to  the  fibrous 
pad  on  the  sole  of  the  foot. 

(3)   N.    plantaris    lateralis The    lateral    plantar    nerve 

passes  laterad  across  the  tendon  of  the  flexor  longus  digitorum 
to  its  lateral  edge.  At  about  the  proximal  end  of  the  metatarsi 
it  divides  into  two  branches.  The  lateral  branch  passes  dislad 
to  the  ventral  surface  of  the  fifth  digit.  The  medial  branch 
passes  beneath  the  tendon  of  the  flexor  longus  digitorum  and 
transversely  across  the  interossei;  it  divides  into  numerous 
V  tendons  which  innervate  the  interossei  and  other  short  muscles 
of  the  sole  of  the  foot. 

4.  N.  pudendus  (Fig.  162.  /;  Fig.  112.  8,  page  265). — 
This  arises  {Fig.  162,  /)  from  the  .sacral  plexus  caudad  of  the 
great  sciatic  nerve.  It  has  two  roots,  one  from  the  second 
sacral,  one  from  the  third,  and  it  may  also  receive  a  smalt 
accession  from  the  great  sciatic  nerve  (//)  three  or  four  centi- 
meters caudad  of  the  origin  of  the  latter.  It  passes  at  first 
dorsolatcrad,  laterad  of  the  coccygeus  muscle,  then  curves 
mediad  toward  the  anus.  It  divides  into  two  branches:  one 
passes  to  the  base  of  the  penis,  sends  twigs  into  the  compressor 
urethra;  muscle,  and  passes  onto  the  dorsal  surface  of  the  penis. 
This  branch  is  N.  dorsalis  penis ;  it  extends  with  the  artery  of 
the  same  name  to  the  glans.  The  second  branch  of  N.  puden- 
dus (IT.  hemorrlLoidalis  medius)  passes  to  the  anus  and  inner- 
vates the  muscles  and  other  structures  about  the  caudal  end  of 
the  rectum.  In  the  female,  branches  of  N.  pudendus  supply 
the  urogenital  sinus  and  adjacent  structures  (Fig.   1 12,  8), 

5.  N.  cutaneus  femoris  posterior  (Fig,  162,  k\  Fig. 
163,  /().— This  arises  from  the  sacral  plexus,  its  roots  coming 
chiefly  from  the  second  and  third  sacral  nerves,  and  passes 
caudodorsad,  at  first  in  close  connection  with  N.  pudendus. 
It  then  accompanies  the  posterior  gluteal  artery  and  vein,  setida 
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branches  (perineal  nerves)  into  the  fat  at  the  sides  of  the  an\ 
and  branches  onto  the  lateral  surface  of  the  biceps  muscle.  O 
of  the  latter  follows  the  communicating  vein  (Fig.  163,  k')ivi 
V.  saphena  parva,  and  may  be  traced  as  far  distad  as  t 
popliteal  space. 

6.  N.  hemorrhoidalis  inferior  (or  posterior)  (Fig.  162,  h 
— This  arises  by  two  roots,  from  the  second  and  third  sac 
nerves,  and  passes  with  the  inferior  hemorrhoidal  artery  ventr 
across  the  lateral  surface  of  the  rectum  to  the  urethra.  H< 
it  divides  into  two  parts :  one  passes  craniad  to  the  bladder,  t 
other  caudad  onto  the  ventrolateral  surface  of  the  rectum. 

A  small  nerve  passes  from  the  sacral  plexus,  especia 
from  the  third  sacral  nerve,  into  M.  levator  ani  (Fig.  162,  1 
Another  small  nerve  from  the  same  region  passes  to  M.  cocc 
geus,  and  a  third  to  the  proximal  end  of  M.  tenuissimus. 

E.  Nerves  of  the  Tail.     Coccygeal  Nerves.—  Frc 

the  intervertebral  foramina  of  the  first  seven  or  eight  cauc 
vertebrae  spinal  nerves  of  the  usual  type  are  given  off.  T 
dorsal  rami  innervate  the  dorsal  muscles  of  the  tail.  T 
ventral  rami  are  interconnected  with  each  other  and  with  t 
last  sacral  nerve  by  a  longitudinal  cord ;  they  innervate  t 
muscles  and  integument  of  the  ventral  side  of  the  tail. 

3.  The  Sympathetic  Nervous  System.     Systema  nervo 

^  rum  sympathicum. 

The  sympathetic  system  consists  essentially  of  a  chain 
ganglia  on  each  side  of  the  ventral  surface  of  the  vertebi 
column,  interconnected  by  longitudinal  nerve-cords,  ai 
stretching  from  the  base  of  the  skull  to  the  tail.  The  gang! 
are  connected  to  the  spinal  nerves  by  communicating  branche 
and  numerous  branches  pass  from  them  to  the  abdominal  ai 
thoracic  viscera,  and  to  the  walls  of  the  lymph-  and  bloo 
vessels,  forming  complicated  plexuses. 

Cervical  portion  (Fig.  i  56,  page  379). — The  sympathet 
system  begins  just  caudad  of  the  tympanic  bulla  as  the  superi 
cervical  ganglion  (G.  cervicale  superius)  (Fig.  1 56,  e).  TY 
is  a  large  ganglion  closely  applied  to  the  ganglion  nodosu 
(^/j  of  the  vagus,  and  lying  on  its  ventrocranial  side.      Fro 
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the  superior  cervical  ganglion  the  sympathetic  trunk  passes 
caudad  usually  closely  bound  up  with  the  vagus  (^'),  so  that 
the  two  can  scarcely  be  distinguished.  They  lie  (i)  at  the  side 
of  the  trachea  ( 6 ),  close  against  the  lateral  surface  of  the  carotid 
artery.  A  few  centimeters  before  reaching  the  first  rib  the  two 
separate  (Fig.  157,  page  381);  the  sympathetic  (r'l  is  here  the 
smaller  and  more  dorsal  of  the  two.  Just  craniad  of  the  first 
rib  the  sympathetic  usually  forms  a  small  swelling,  the  middle 
cervical  ganglion  (Fig.  157,  (/),  beyond  which  it  divides  into 
two  portions.  The  larger  dorsal  division  passes  dorsocaudad 
and  joins  a  large  ganglion,  the  inferior  cervical  (<),  which 
lies  at  the  head  of  the  first  rib,  on  the  lateral  surface  of  the 
longus  colli  muscle.  The  ventral  branch  {£■')  passes  caudad, 
turns  laterad  about  the  medial  and  caudal  surface  of  the 
subclavian  artery,  and  likewise  reaches  the  inferior  cervical 
ganglion. 

In  some  cases  the  middle  cervical  ganglion  (»/)  is  lacking. 

Branches  of  tlie  Sympathetic  in  the  Cervical  Region. — 

From  the  cranial  end  of  the  superior  cervical  ganglion  several 
nerves  pass  craniad.  Some  of  these  become  connected  im- 
mediately with  the  cranial  nerves  emerging  from  the  jugular 
foramen,  forming  a  plexus  in  this  region.  Others  pass  with 
the  internal  carotid  artery  craniad,  forming  a  plexus  about  that 
artery;  from  the  plexus  twigs  arise  which  pass  to  the  fifth  and 
sixth  cranial  nerves;  doubtless  also  to  the  seventh  and  eighth. 
A  specially  large  branch,  the  deep  petrosal  nerve  (see  page 
373),  passes  from  the  superior  cervical  ganglion  along  with  the 
internal  carotid  artery  to  the  pterygoid  canal,  thence  through 
this  to  the  sphenopalatine  ganglion.  Before  separating  from 
the  vagus  the  sympathetic  gives  off  one  or  two  cardiac  nerves 
(Fig.  157.  '' ).  These  are  closely  bound  up  with  the  vagus  (6),  so 
that  they  appear  usually  to  have  origin  from  the  vagus  at  about 
the  level  of  the  first  rib.  These  pass  with  the  vagus  to  the 
heart  and  take  part  in  the  formation  of  the  Cardiac  plezus  [Ity. 

At  the  middle  cervical  ganglion  ((/)  usually  a  communicat-  J 
ing  branch  is  given  to  the  vagus.      The  branches  of  the  inferior  ' 
cervical    ganglion    {c)    fall    in    the   thoracic   region,    and    are 
described  in  that  connection. 
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Thoracic  Portion  of  the  Sympathetic  (Fig.  157,  page  381' 

— The  inferior  cervical  ganglion   (c)  lies  entirely  within  th 
thoracic  cavity.      It  has  the  following  branches: 

1 .  One  or  two  small  cardiac  branches  (//),  which  pass  t 
the  heart  (r). 

2.  A  large  communicating  branch  (r),  which  passe 
craniad  from  the  cranial  end  of  the  ganglion  {e)  along  th 
lateral  surface  of  the  longus  colli  muscle,  and  gives  communi 
eating  branches  to  the  sixth,  seventh,  and  eighth  cervica 
nerves  (F/,   VIL  and  VIII). 

3.  One  or  two  small  communicating  branches  to  the  firs 
thoracic  nerve  (/'). 

4.  A  communicating  branch  to  the  second  thoracic  nerve. 
The    arrangement    of  these    communicating    branches    i 

somewhat  variable ;  they  may  arise  in  various  combinations,  a 
at  first  united,  or  as  more  or  less  completely  separated  nerves 

The  sympathetic  trunk  {c)  continues  caudad  from  the  cauda 
end  of  the  inferior  cervical  ganglion,  lying  at  first  on  the  latera 
surface  of  the  longus  colli,  then  on  the  lateral  surface  of  th 
centra  of  the  vertebrae.  For  each  vertebra  there  is  a  sligh 
enlargement,  forming  one  of  the  thoracic  ganglia  of  the  sym 
pathetic,  and  from  each  ganglion  one  or  two  communicatinj 
branches  are  given  off  to  the  corresponding  spinal  nerve.  Jus 
caudad  of  the  last  rib  (but  while  still  in  the  thoracic  cavity 
the  sympathetic  gives  pff  the  large  N.  splanchnicus  major  o 
great  splanchnic  nerve  (;/i,  which  passes  ventrocaudad  anc 
pierces  the  diaphragm.  The  sympathetic  itself  then  passe: 
through  the  diaphragm  laterad  of  the  crus. 

Abdominal  Portion  of  the  Sympathetic  (Fig.  164). — Th< 
great  splanchnic  nerve  (/;)  passes  through  the  diaphragm  (2 
laterad  of  the  crus,  extends  two  or  three  centimeters  caudoven 
trad,  and  joins  a  large  ganglion  lying  just  caudad  of  the  coelia( 
artery  (4),  almost  on  the  lateral  surface  of  the  superior  mesen- 
teric (5).  This  is  the  coeliac  (or  semilunar)  ganglion  {d) 
P>om  it  nerves  branch  in  all  directions,  forming  the  cceliai 
plexus  U),  a  part  of  the  large  solar  plexus.  Less  than  c 
centimeter  ventrocaudad  of  the  ccrliac  ganglion,  on  the  caudal 
surface  of  the  superior  mesentei.c  artery  (5),  is  the  somewhat 
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smaller  superior  mesenteric  ganglion  {/);  the  two  are  con- 
nected by  two  strong  nerve-trunks. 

The  cceliac  ganglion  [d)  receives  from  the  sympathetic  {a), 
in  addition  to  the  great  splanchnic  nerve,  two  (or  three)  lesser 


I 


Fig.  164. -Sympathetic  am>Va.;us  ts  the  Abdomkm  (somewhat  Schematic). 
I.  aloiDBch;  2,  crus  and  cul  Edge  of  disphrignii  J.  Horta;  4,  cccUac  aitery;  5, 
superior  mesenteric  anery;  6,  kidney,  7.  inriHut  [nesenteric  anery;  S,  1aq;e  intei' 
tine,  a,  miin  Irunk  ofsynipathetic;  i.  peU  splanchnic  nerve;  c,  le&sct  apknchnic  ' 
nerves;  li.  cieliac  (or  semiluniu-)  ganglian;  r,  crKliac  plexus;  y.  superior  mesenteric 
ganglion;  g,  suiierior  mesenleric  pletus,  fullowing  the  artery;  i,  aortic  plexus;  1, 
inferior  mesenteric  ganglion  and  plenus;  /',  suprarenal  plexus  on  suprarenal  body:  *, 
renal  plexus  following  renal  artery;  /,  ventral  tsaphageal  branch  of  vagus,  forming 
anteririr  gastric  picius;  m,  dorsal  oesophageal  branch  of  vagus,  forming  posterior 
gastric  plexus. 

splanchnic  nerves  (r),  which  ari.se  from  the  main  trunk  of  the 
sympathetic,  the  first  just  as  it  reaches  the  abdominal  cavity, 
the  second  one  or  two  centimeters  caudad  of  the  diaphragm. 

From  the  cceliac  and  superior  mesenteric  tjantjlia  a  network 
of  nerves   passes   in  all   directions  to  the   abdominal  • 
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These  nerves  follow  especially  the  arteries,  forming  plexuse; 
over  their  surfaces,  and  passing  with  them  to  the  organs  whicJ 
they  supply.  The  coeliac  plexus  anastomoses  with  the  pos- 
terior gastric  plexus  of  the  vagus.  Parts  6f  the  cceliac  plexu* 
following  the  branches  of  the  coeliac  artery  may  be  distin- 
guished as  hepatic  plexus,  splenic  plexus,  etc.  A  dense 
plexus  is  formed  on  the  surface  of  the  suprarenal  body  (supra- 
renal plexus,  y ),  and  a  renal  plexus  {k)  follows  the  renal  arter> 
to  the  kidneys  (6).  The  superior  mesenteric  plexus  (g)  forms 
a  dense  network  over  the  superior  mesenteric  artery  (5)  and 
follows  it  to  the  intestine.  A  plexus  passes  caudad  on  the 
aorta  (aortic  plexus,  //).  This  is  a  continuation  of  the  cceliac 
and  superior  mesenteric  plexuses;  it  receives  a  number  oi 
branches  from  the  main  sympathetic  trunk,  lying  dorsad  of  the 
aorta.     The  aortic  plexus  contains  a  number  of  small  ganglia. 

From  the  aortic  plexus  the  smaller  inferior  mesenteric 
plexus  (/)  follows  the  inferior  mesenteric  artery  (7)  to  the  large 
intestine;  in  this  lies  a  ganglion  of  considerable  size,  the 
inferior  mesenteric  ganglion. 

In  the  pelvic  region  small  plexuses  are  formed  in  a  similar 
manner,  from  branches  given  off  by  the  main  sympathetic 
trunk,  together  with  branches  from  the  plexuses  of  the 
abdominal  cavity.  These  plexuses  supply  the  various  organs 
in  the  pelvis. 

The  main  sympathetic  trunk  (a)  passes  into  the  abdomen 
at  the  side  of  the  crus  of  the  diaphragm,  lying  dorsad  of  the 
great  splanchnic  nerve  (d).  In  the  abdomen  it  lies  nearer  the 
middle  line  than  in  the  thorax,  so  that  the  two  trunks  of  right 
and  left  side  arc  separated  by  but  a  few  millimeters  as  they  lie 
on  the  ventral  surface  of  the  centra  of  the  lumbar  vertebrae. 
There  is  a  ganglion  for  each  vertebra  (Fig.  162,  ;/),  and  from 
each  gani^lion  are  given  off  one  or  more  communicating 
branches  to  the  spinal  nerves,  and  usually  a  branch  which 
passes  ventrad  to  join  one  of  the  plexuses  among  the  viscera. 
The  first  three  branches  of  this  kind  (Fig.  164,  c)  are  larger 
and  pass  to  the  coeliac  and  superior  mesenteric  ganglia.  The 
sympathetic  may  be  traced  into  the  pelvis,  where  it  becomes 
smaller,  and  is  lost  as  the  caudal  region  is  reached. 
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I.    THE   ORGAN   OF   SIGHT.     ORGANON   VISUS. 

T.  The  Orbit. — The  bony  framework  of  the  orbital  fossa, 
in  which  the  organ  of  sight  is  situated,  has  already  been 
described  (page  53).  The  orbit  is  not  protected  by  bone  on 
all  sides,  being  open  caudad  and  ventrad,  and  partly  laterad. 
The  structures  within  the  orbit  are  further  protected  and  sepa- 
rated from  other  structures  by  a  very  thin,  tough,  transparent 
membranous  sac.  the  periorbita,  which  surrounds  them  almost 
completely  and  nearly  fills  the  orbit.  The  periorbita  forms  a 
conical  sac  with  the  apex  of  the  cone  directed  caudoventrad 
and  attached  about  the  optic  foramen  and  orbital  fissure.  The 
base  of  the  cone  is  attached  about  the  margin  of  the  orbital 
fossa. — to  the  supraorbital  margin  of  the  frontal,  to  the 
maxillary  and  malar  bones,  and  to  the  orbital  ligament,  con- 
necting the  frontal  process  of  the  malar  with  the  zygomatic 
process  of  the  frontal.  The  periorbita  is  partly  separated  from 
the  walls  of  the  orbital  fossa  by  masses  of  fat.  It  comes  in 
contact,  aside  from  the  bones,  with  the  temporal  and  pterygoid 
muscles,  and  with  nerves  and  blood-vessels  in  the  orbit. 

The  sac  thus  formed  encloses  the  eyeball  with  its  muscles 
and  glands  (Fig.  166),  as  well  as  a  mass  of  fat  in  which  these 
are  imbedded.  The  periorbita  and  its  contents  are  freely 
movable  with  relation  to  surrounding  structures. 

2.  The  Eyelids.  Palpebrae.— The  eyelids  arc  two  thin 
folds  which  protect  the  eye.  Externally  they  are  covered  with 
hair;  internally  by  the  thin  membranous  conjunctiva.  The 
eyelids  contain  the  Meibomian  or  tarsal  glands,  arranged  in 
short  rows  passing  perpendicularly  inward  from  the  edge  of  the 
lids;    these  may  sometimes  be    seen  with    the  naked   eye  as 
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broad  yellowish  lines.  They  secrete  a  substance  which  ] 
vents  the  adhesion  of  the  edges  of  the  two  lids.  On  tlic  edge 
of  each  eyelid,  three  to  four  millimeters  from  the  medial  angle 
of  the  eye.  is  one  of  the  opening.s  of  the  lachrymal  canals. 

At  the  medial  an^flc  of  the  eye  Is  the  large  nictitating 
membrane  (membrana  nictitans),  or  "third  eyelid,"  corre- 
sponding to  the  plica  semilunaris  of  man. 
In  the  cat  this  is  large  and  may  cover  the' 
whole  surface  of  the  eye.  It  is  supported 
(Fig.  165)  by  a  broad  central  strip  of  carti- 
lage (n),  passing  from  it.s  edge  to  its  inner 

■  angle,  and  the  inner  end  of  this  cartilage  is 
'  surrounded,  on  the  medial  (concave)  side  of 
.  the  membrane,  by  the  large  lobulated  Har- 

■  derian  glands  {b). 
The  conjunctiva  is  the  thin    membrane, 

ouiercdge.  covering  the  inner  surface  of  the  lids,    the 

outer  surface  of  the  eyeball,  and  botli  surfaces  of  the  nictitating 
membrane. 

The  muscles  of  the  eyelids  are  M.  orbicularis  OCUli,  already 
described  (page  98),  and  M.  levator  palpebrae  superioris, 
described  below. 

3.  Lachrymal  Apparatus. — The  lachrymal  gland  is  a 
large  reddish  gland,  not  lobulated  externally,  which  lies  on 
the  surface  of  the  eyeball  just  beneath  the  lateral  angle  of  the 
eye.  The  gland  is  situated  immediately  craniad  of,  and  in, 
contact  with,  the  zygomatic  process  of  the  frontal  bone  (Fig. 
154.  11,  page  374).  It  is  flat  and  about  one  centimeter  in 
diameter.  The  ducts  which  pass  from  the  gland  to  the  eyt- 
are  not  visible  to  the  naked  eye.  The  fluid  secreted  by  thc^ 
gland  collects  at  the  medial  angle  of  the  eye  and  passes  into, 
the  two  openings  of  the  lachrymal  canals,  one  of  which  isj 
found  on  the  pigmented  edge  of  each  lid.  three  or  four  milli- 
meters from  the  medial  angle  of  the  eye.  The  canals  pass- 
ing from  these  openings  soon  imitc  to  form  the  nasolachiymal: 
duct,  which  passes  through  the  lachrymal  bone,  along  the 
medial  surface  of  the  maxillary,  to  open  into  the  nasal  cavit} 
ventrad  of  the  ventral  concha  of  the  nose. 
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4.  Muscles  of  the  Orbit  (Fig.  166).— Within  the  orbit  are 
eleven  muscles,  ten  connected  with  the  eyeball,  and  one, 
M.  levator  palpebne  superioris,  with  the  upper  eyelid. 

Of  the  ten  muscles  of  the  eyeball,  eight  are  straight 
muscles,  passing  from  an  origin  about  the  inner  end  of  the 
orbit  directly  distad;  the  other  two  have  an  oblique  directio 
Four  of  the  straight  muscles  are  larger  and  are  known  as  the 
Mm.  recti  {/>.  c,  d);  these  are  distinguished  according  to  their 
position  as  lateral  {<),  medial,  superior  {d).  and  inferior  {b). 
The  four  smaller  straight  muscles  constitute  together  M.  re- 
tractor oculi  ((■).  The  two  oblique  muscle.s  are  known  as 
Mm.  obliqui  and  are  distinguished  according  to  their  position 
as  inferior  {a)  and  superior. 


Fig.  166. 
a,  M.  obliquus  inferior: 


Mm.  recti  (b,  c.  d). — The  four  recti  muscles  arise  from  the 
bone  about  the  optic  foramen  and  pass  toward  the  eyeball. 
They  are  inserted  by  thin,  flat  tendons  along  a  line  which 
separates  the  darker  caudal  part  of  the  sclerotic  from  the  white 
zone  of  the  sclerotic  which  borders  the  cornea, — the  line  of 
insertion  of  the  four  tendons  forming  thus  a  circle  about  the 
eyeball.  The  rectus  superior  id)  is  partly  covered  by  M. 
levator  palpebral  superioris.  The  tendon  of  the  rectus  inferior 
(b)  is  crossed  by  M.  obliquus  inferior  {ai.  The  recti  muscles 
are  all  innervated  by  the  oculomotor  (third)  nerve  (/),  except 
the  lateral  (c).  which  is  supplied  by  the  abducens  (sixth)  nerve, 

M.  retractor  oculi  (»■).— The  retractor  oculi  arises  about  the 
optic  foramen  and  divides  into  four  heads  which  lie  nearer  the 
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eyeball  than  the  recti  and  are  therefore  partly  covered  by  the3 
latter.  They  alternate  with  the  recti  and  are  inserted  into-B 
the  eyeball  at  about  its  equator,  except  the  inferior  division^* 
which  is  inserted  on  a  line  with  the  recti.  They  arc  supplieiB 
by  the  oculomotor  nerve.  M 

M.  obliquus  inferior  (a). — The  inferior  oblique  arises  from  1 
the  maxillary  bone  just  laterad  of  the  lachrymal  bone  and  ] 
curves  over  the  ventral  side  of  the  eyeball  along  the  lines  of  I 
insertion  of  the  recti  (crossing  the  tendon  of  the  rectus  inferior,  J 
d)  to  the  ventral  edge  of  the  tendon  of  the  lateral  rectus  (ir),  I 
where  it  is  inserted.  It  rotates  the  eyeball  and  is  supplied  by  I 
the  third  nerve  (/).  J 

M.  obliquus  superior.— The  superior  oblique  takes  origia  J 
from  the  cranial   border  of  the  optic  foramen,  passes  dorso-  fl 
craniad,   and   ends   in   a  small  rounded   tendon  which  passes  ■ 
through  a  fibrous  pulley-ring.      This  ring  is  situated  near  the  I 
rim  of  the  orbit,  one  or  two  centimeters  craniad  of  the  zygomatic   ^ 
process  of  the  frontal  bone,  and  is  attached  to  the  wall  of  the 
orbit  by  two  fibrous  bands.      After  passing  through  the  pulley- 
ring  the  tendon   turns   and   passes  laterocaudad ;   it   becomes 
much  expanded,   passes  caudad  of  the  superior  rectus,  and  is 
inserted  into  the  eyeball  along  the  caudal  margin  of  the  inser- 
tion  of  the   superior  rectus  tendon.      The   superior  oblique   is  J 
supplied  by  the  trochlear  (fourth)  nerve. 

M.  levator  palpebrje  superioris. — This  is  a  small  thinJ 
muscle  which  takes  origin  on  the  wall  of  the  optic  foramen  1 
close  to  the  rectus  superior,  passes  over  the  outer  surface  of  the  ' 
rectus  superior  and  beneath  the  lachrymal  gland,  and  forms  a 
thin  tendon  which  is  in.serted  into  the  margin  of  the  upper  J 
eyelid.      It  is  innervated  by  the  oculomotor. 

5.   The  Eyeball. — The  eyeball  is  approximately  spherical^ 
in  form,  but  the  cranial  surface  has  a  slightly  greater  curvature  ' 
than  the  caudal  portion,  so  that  the  eye  appears  slightly  pointed 
at  the  cranial  (free)  surface.     The  large  cylindrical  Optic  nerve 
(Fig.    [67,  a)  enters  the  eyeball   at  nearly  the  centre  of  the  « 
caudal  half  of  the  eye.     On  the  outer  surface  is  seen  the  trans- 
parent cornea  (c).  covering  the  free  surface  of  the  eye.  and  the  \ 
opaque    sclerotic    (/'),    covering    the    remain Jer    of  the    ball. 
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Through  the  cornea  can  be  seen  the  yellow  curtain-like  iris, 
with  an  opening  in  its  centre,  the  pupil. 

Coats  of  the  Eye  (Fig.  167).— The  outer  coat  of  the  eye- 
ball is  formed  by  the  sclerotic  (or  sclera)  {i)  and  the  comea  (c). 
The  sclerotic  is  the  whitish  opaque  portion  covering  the  caudal 
three-fourths  of  the  eye.  It  forms  a  tough  sac  serving  as  a 
protection  for  the  structures  within.  The  cornea  (c)  is  the  cir- 
cular transparent  portion  of  the  outer  coat,  covering  the  free 
surface  of  the  eye;  it  is  a  direct  continuation  of  the  sclerotic. 
Just  before  passing  into  the  cornea  the  sclerotic  is  much  thick- 
ened, forming  a  broad  white  zone  (1^')  about  the  eyeball  near 
its  equator.  To  this  zone,  at  its  caudal  margin,  are  attached 
the  rectus  muscles  of  the  eyeball.  The  sclerotic  has  many 
pigment-cells  on  its  inner  surface,  giving  it  a  brownish  appear- 
ance and  forming  the  lamina  fusca. 

The   cornea  (c)  is    transparent  and   more  strongly 
than  the  sclerotic.      It  is  thicker  than 
most  of  the  sclerotic  coat,  but  not  so 
thick  as  the  white  zone  of  the  latter. 

Within  the  sclerotic  is  the  second 
coat  of  the  eye,  formed  by  the  choroid 
(d)  and  the  iris  (c).  The  choroid  (1/) 
is  a  vascular  layer,  and  contains  much 
pigment,  giving  it  a  dark  color.  It 
lines  the  inner  surface  of  the  sclerotic, 
but  does  not  cover  the  inner  surface  of 
the  cornea.  At  the  white  zone  of  the 
sclerotic  it  is  thrown  into  a  large  num-  o,  optic  nerve;  A,  sc 
ber  (about  seventy)  of  meridional  folds,    «'*'■  '^>'^"^'/  •'**>(« ». 

^  ■' '  rill'''  cornea;  J,    choroid;  , 

the  plies  ciliares  or  ciliary  folds,  which  /,  ciliary  body;  g.  relina;  -t, 
together  constitute  the  so-called  ciliary   "T""'!'"*  '="?;  ''■  ^""1"  ""> 

*>  -'      nns;  j,    antcnnr    chunber   of 

body  (corpus  Ciliare)  (/).        This  forms    eye;  i.  Tllrcous  humor. 

a  circular  zone  on  the  inner  surface  of  the  white  zone  of  the 
sclerotic,  and  is  continuous  with  the  iris  (f).  The  choroid  coat 
is  furnished  in  certain  parts  of  its  area  with  a  layer  of  cells 
containing  crystals,  which  give  it  a  brilliant  color,  forming  the 
tapetum.     The  color  of  tlie  tapetum  is  a  metallic  yellowish 
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blue  or  green;  it  is  this  layer  which  causes  the  cat's  eye  td 
•■  shine  "  in  the  dark. 

The  iris  ((■)  is  a  continuation  of  the  choroid.  It  projects 
inward  from  the  white  zone  of  the  sclerotic,  forming  a  circular 
curtain  lying  some  distance  behind  the  cornea,  and  perforated 
by  an  opening,  the  pupil.  The  iris  is  usually  yellow  in  color 
on  its  outer  surface,  darkly  pigmented  within.  The  pupit 
varies  normally  in  size  and  form  according  to  the  amount  of 
light  to  which  the  eye  is  subjected.  In  a  cat  killed  with 
chloroform  the  pupil  is  very  large  and  circular;  in  the  liWng 
animal  it  is  elliptical  with  the  long  axis  dorsoventral,  or  wlien 
much  contracted  it  is  a  mere  dorsovenlral  slit. 

The  inner  coat  of  the  eye  is  formed  by  the  retioa  (^'. 
This  is  the  part  of  the  eye  which  is  sensitive  to  light;  it  is 
formed  by  an  expansion  of  the  optic  nerve  {a).  In  a  preser\'ed 
eye  it  is  usually  soft  and  opaque,  and  may  be  seen  to  line  the 
caudal  half  of  the  inner  surface,  extending  apparently  to  the 
ciliary  body.  Here  it  seems  to  end  as  a  free  margin,  the  ora. 
serrata;  it  really  becomes  thin  and  [lasses  onto  the  surface  of 
the  ciliary  body,  forming  the  ciliary  portion  of  the  retina. 
and  onto  the  inner  surface  of  the  iris,  where  it  forms  the  uvea. 
Near  the  centre  of  the  retina  the  entrance  of  the  optic  nerve  i* 
marked  by  a  small  round  spot,  the  bliod  spot.  ' 

The  Crystalline  Lens  f//V — The  lens  is  a  biconvex  trans- 
parent body  situated  within  the  eye  a  little  in  front  of  the  ciliary 
body  and  just  behind  the  iris.  It  is  more  strongly  convex  in 
front  than  behind.  The  lens  is  surrounded  by  a  thin  trans- 
parent sac,  the  capsule  of  the  lens  (capsula  lentis).  The 
capsule  of  the  lens  is  attached  all  around  the  equator  of  the- 
lens  by  fibrous  bands  to  the  ciliary  body,  this  attachment 
forming  the  zonula  ciliaris  {or  zonula  Zinni)  (»'}.  by  which 
the  lens  is  suspended.  i 

Chambers  of  the  Eye. — The  lens  (//)  and  zonula  ciliaris  (/  f 
form  a  partition  dividing  the  eye  into  two  parts.  The  cavitjH 
in  front  of  the  lens  contains  a  fluid,  the  aqueous  humor.l 
This  cavity  is  partly  subdivided  by  the  iris  into  the  dnUrii-r 
and  posterior  chambt-rs  of  the  ej-e.  ' 

The  part  of  the  eye  lying  behind  the  lens  is  much  larger 
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than  the  part  in  front  of  the  lens.  It  is  lined  chiefly  by  the 
retina,  its  front  boundary  being  the  lens.  It  contains  a  jclly- 
hke  substance,  the  vitreous  humor  (or  vitreous  body,  corpus 
vitreum). 

U.    THE   EAR.     ORGANON   AUDITUS. 

The  ear  of  the  cat,  like  that  of  man,  is  composed  of  three 
parts,  the  external,  middle,  and  internal  ear. 

The  external  ear  is  limited  internally  by  the  tympanic 
membrane. 

The  middle  ear  extends  from  the  tympanic  membrane  to 
the  fenestra  cochieas  and  fenestra  vestibuli.  It  contains  the 
bones  of  the  ear,  and  is  connected  with  the  pharynx  by  the 
Eustachian  tube. 

The  internal  ear  is  wholly  contained  within  the  petrous 
bone,  and  on  the  surface  of  the  membrane  lining  its  cavities 
are  distributed  the  branches  of  tlie  auditory  (eighth)  nerve. 

The  External  Ear. 

The  e.'iternal  ear  consists  of  an  expanded  portion,  the 
auricle  (auricula)  or  pinna,  and  of  a  canal  leading  from  the 
auricle  to  the  tympanic  membrane,  known  as  the  external 
auditory  meatus.  The  concave  surface  of  the  auricle  is 
directed  craniolaterad,  and  its  edges  form  the  dorsal  and  lateral 
boundaries  of  the  auditory  opening.  From  the  bottom  of  the 
cavity  which  it  partly  encloses,  the  externa!  auditory  meatus 
passes  medioventrad. 

The  auricle  (Fig.  i68)  is  composed  of  a  thin  curved  plate 
of  cartilage  (cartilago  auriculae),  to  which  numerous  muscles 
are  attached  and  which  is  covered  on  both  sides  by  integument 
intimately  attached  to  the  cartilage.  Distad  the  edges  of  the 
cartilage  form  a  free  border  {d)\  proximad  the  plate  is  rolled 
together  in  such  a  way  that  its  edges  {g  and  //)  overlap  on  the 
craniomedial  side,  thus  enclosing  a  tube  or  funnel  {e)  (conchaj 
which  forms  the  enlarged  outer  portion  of  the  auditory  passage. 

Within  the  cavity  of  the  auricle,  on  its  medial  surface, 
somewhat  below  the  level  of  the  lowest  portion  of  the  margin 
of  the    auditory  opening    is  seen    a  very   prominent    pedun- 
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culated  process  (d).  This  is  really  part  of  a  transverse  ridg 
extending  craniocaudad  on  the  medial  wall  of  the  auricul 
cavity.  This  ridge  is  the  antihelix  {d) ;  it  divides  the  auricu 
into  a  distal  and  a  proximal  portion.  The  portion  distad 
the  antihelix  is  the  scapha  {a) ;  its  surface  is  smooth  except  f 
two  slight  longitudinal  ridges  extending  distad  from  near  tl 
two  ends  of  the  antihelix.  That  portion  of  the  auricle  that  li 
proximad  of  the  antihelix  forms  a  deep  irregular  cavity  knov 
as  the  concha  {e).  A  deep  furrow,  corresponding  to  the  ant 
helix,  separates  scapha  from  concha  externally.  The  concl 
extends  caudad  as  a  deep,  rounded  pocket;  externally  th 
pocket  forms  a  prominent  convexity,  the  eminentia  concli 
(y),  on  the  caudal  surface  of  the  proximal  portion  of  tl 
external  ear.  Farther  proximad  the  concha  narrows  like 
funnel  and  becomes  much  compressed  laterally,  so  that  a  se 
tion  of  its  cavity  forms  a  narrow  craniocaudal  slit. 

The  inner  surface  of  the  concha  is  marked  by  a  number 
very  prominent  ridges  and  projections.  These  are  usually  di 
to  folds  in  the  cartilage,  so  that  external  furrows  and  depre: 
sions  correspond  to  the  internal  projections.  The  edges  of  thej 
depressions  serve  for  attachment  of  muscles  (Fig.  169),  by  coi 
traction  of  which  the  form  of  the  concha  is  changed, — the  folc 
of  the  cartilage  thus  serving  as  regions  of  greater  flexibility. 

Two  or  three  centimeters  proximad  of  its  external  openin 
the  cartilage  of  the  concha  ends  in  a  free  edge  which  receive 
within  itself  the  distal  end  of  the  cartilaginous  external  auditor 
meatus  {c').  The  two  are  united  together  by  fibrous  tissue 
The  cartilaginous  auditory  meatus  {c')  extends  as  a  nearl 
cylindrical  tube  mediad  and  slightly  craniad  to  the  tympani 
membrane  in  the  opening  of  the  bulla  tympani.  This  tube  : 
lined  with  integument  which  continues  over  the  tympani 
membrane.  The  subcutaneous  tissue  of  the  tube  contains  th 
ceruminous  glands,  which  secrete  the  ear-wax  and  open  on  th 
surface  of  the  skin. 

To  understand  the  relations  of  the  muscles  of  the  externc 
ear  it  is  necessary  to  consider  a  little  more  fully  the  structur 
of  the  auricular  cartilage  (Fig.  168),  especially  as  compare^ 
with  the  human  ear.    The  ear  of  the  cat  differs  from  the  humai 
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car  in  the  fact  that  the  edges  of  the  auricular  cartilages  are 
rolled  together  proximad  so  as  to  overlap.  There  is  thus  no 
gap  between  the  tragus  {^}  and  antitragus  i/i),  as  in  man.  but 
these  two  structures  partly  overlap. 

The  free  edge  (^)  of  the  auricular  cartilage  corresponds 
partly  to  the  helix  of  man.  At  its 
medjocranial  angle  the  proximal  part 
of  the  auricle  is  composed  of  muscle 
and  integument  only,  so  that  the 
cartilage  when  isolated  presents  here 
a  deep  notch  distad  of  which  is 
a  prominent  projecting  angle,  the  C| 
spine  {c)  of  the  helix,  which  ser\'es 
for  attachment  of  the  adductor  auris 
superior  muscle  (Fig.  169,  1).  Proxi- 
mad of  the  spine,  separated  from  it 
by  the  deep  notch,  the  cranial  edge 
(i"")  "^f  *h<^  auricular  cartilage  ap- 
proaches the  caudal  edge  {//),  finally 
overlapping  it,  so  that  the  cavity  of 
the  auricle  is  now  completely  sur- 
rounded. This  overlapping  portion 
of  the  cartilage  is  on  the  medial  side 
of  the  cavity,  and  in  the  natural  state 
is  covered  by  muscles  and  integu- 
ment, so  as  not  to  be  apparent.  ^         „     ... 

'^'^  Fig.  tM.— Cartilage  of  the 

That  portion  of  the  cranial  edge     Extehsal  Ear,  Ckaniomb- 

of  the  cartilage  that  overlaps  the  cau-     "'*''  ' '^"'■ 
,    ,        ,        ,  .,       ■  ,  c,  scnpha  or  pinna;  i,   helix, 

dal  edge  forms  a  cartilagmous  plate  f.  spine  of  ihchelii:  rf,ainibdix; 

which  projects  proximad  as  a  blunt '•  «'"^*'": '''■5"^i'»fi'"™*."^'- 
'  lory  mealv-i: /,  cnsia  helicia;  ^, 

point;  this  plate  is  the  tragus  (^).  tragus;  *.  antilrngus;  i,  procesaua 
Along  the  inner  edge  of  the  tragus  is  """"■""*;>•  •■"meniia  conchie. 
a  ridge  which  forms  a  continuation  of  the  helix ;  this  is  the 
crista  helicis  (/).  The  portion  of  the  caudal  edge  of  the  car- 
tilage that  is  partly  overlapped  by  the  tragus  is  an  irregular  flat 
plate  known  as  the  antitragus  (//).  At  its  caudolateral  margin 
the  antitragus  extends  distad  as  a  thin,  pointed,  cartilaginous 
spine,  the  processus  uncinatus  (/).     This  supports  a  sheet  ot 
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integument  which  bears  two  longitudinal  ridges  projecting  into 
the  cavity  of  the  ear,  with  a  broad  groove  between  them. 

The  Scutiforni  Cartilage. ^Closeiy  connected  with  the 
external  ear.  but  not  forming  a  part  of  it,  is  the  scittiform  car- 
tilage. This  lies  in  the  temporal  fossa,  between  the  integu- 
ment and  the  temporal  muscle,  just  behind  the  orbit  and 
beneath  the  craniomedial  portion  of  the  auricle  {Fig.  63,  1. 
page  97).  It  is  a  narrow  cartilage  about  two  centimeters 
long,  with  its  long  axis  craniocaudal.  For  the  greater  part  of 
its  length  it  forms  a  slender  rod,  from  which  a  thin  cartilagi- 
nous sheet  extends  a  short  distance  laterad;  at  its  caudal  end 
the  rod  forks,  the  two  arms  extending  nearly  at  right  angles 
to  the  main  portion.  The  scutiform  cartilage  serves  for  the 
origin  or  insertion  of  a  number  of  the  muscles  of  the  ear. 

Muscles  of  the  External  Ear  (Fig.  169). — (n)  The  muscles 
connecting  the  cartilages  of  the  external  ear  with  other  parts  of 
the  head  have  been  described  (page  96).  excepting  the  tragicus 
lateralis  (*}.  These  muscles  are  the  foriowing:  M.  intcrmedius 
scutulorum  (Fig.  63,  a).  M.  frontoauricularis,  M.  levator  auris 
longus  (including  the  cervicoauricuiar)  (Fig.  63,  g,  ^'), 
M.  auricularis  superior  (Fig.  63.  k),  M.  abductor  auris  longus 
(Fig.  63,  m),  M.  abductor  auris  brevis  (Fig.  63,  /),  M.  zygo- 
maticus  (Fig.  64.  d ).  M,  submentalis  (Fig.  64.  el.  M.  depressor 
concha;  (Fig.  64,  /').  M.  frontoscutularis,  M.  adductor  auris 
inferior  (Fig.  6^,/},  and  M.  tragicus  lateralis  (Fig.   169,  <). 

M.  tragicus  lateralis  (Fig.  169,  4).^A  band  about  seven 
millimeters  wide,  lying  beneath  the  mass  of  fat  about  the  ear 
and  running  ventrad  lengthwise  of  the  concha  and  close 
against  it. 

Origin  (Fig.  96,  n,  page  229)  on  the  caudal  end  of  the 
mandibula,  in  the  cavity  found  between  the  condyloid  process 
and  the  angular  process.  The  muscle  passes  dorsad  and  is 
iiiscTtc-d  {V\g.  169,  4)  on  the  caudal  margin  of  the  tragus  and 
in  the  depression  on  the  concha  just  caudad  of  the  tragus. 

Rirliilions. — This  muscle  lies  between  the  temporal  muscle 
and  the  concha. 

Action, — Pulls  the  ear  ventrad  and  probably  rotates  it 
outward. 


(/i)  The  following  three  muscles  connect  tlie  scutiform 
cartilage  with  other  parts  of  the  external  ear. 

M.  rotator  auris  or  scutuloauricularis  inferior. — A  flat 
craniocaudal  band  of  fibres  lying  between  the  auricle  and  the 
temporal  muscle. 

Origin  on  the  scutiform  cartilage, 
just  caudad  of  tlie  insertion  of  the 
frontoscutularis,  of  which  this  muscle 
seems  to  be  a  continuation.  The 
muscle  passes  caudad  as  a  band  seven 
or  eight  millimeters  wide,  curving 
about  the  medial  surface  of  the  auri- 
cle, and  is  inserted  on  the  caudo- 
medial  surface  of  the  eminentia 
concha. 

Relations. — Lateral  surface  with 
the  auricular  cartilage ;  medial  surface 
with  the  temporal  muscle. 

Aetion. — Rotates  the  external  ear 
mediad  and  caudad. 

M.  adductor  auris  superior  (Fig. 
169,  1;  Fig.  63.  /).  (Part  of  the 
auricularis  anterior  of  man.) 

Origin  on  the  dorsal   surface   of 

the  scutiform  cartilage  for  its  entire 

length.     The  fibres  form  a  continua-  I 

tion  of  those  of  the  frontoscutularis; 

they  pass   dorsocaudad  and  are   in-     a-i,  u  in  Fig.  16S.     i,  M. 

serted'mto  the  spina  helicis  or  cranio-  ^''"^'?'  ""™  superior  (cui);  i. 

'  M.  addactor  auns  tnedius  (cut); 

medial  margin  of  the  auricular  carti-  3,  M.  helicis;  4,  M.  iragicus  Ib 

lage.      This  muscle  lies  in  the    fold  " 
of  skin  that  connects  thecraniomedial  adductot 
angle  of  the  auricular  cartilage  with  conchteuwit 
the  head,  so  that  it  is  covered  on  both  "-  auriculi 
sides  by  integument. 

Adioit. — Draws  the  auricle  craniad. 

M.  adductor  auris  medius  (Fig.    169,   a). 
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auricularis  anterior  of  man.) — A  very  thin  band  of  fibres  eight 
to  ten  millimeters  broad. 

Origin  on  the  middle  two-thirds  of  the  caudoventral  cdgi: 
of  the  scutiform  cartilage.  The  fibres  pass  nearly  ventrad 
and  are  inserted  along  the  medial  or  caudal  surface  of  the 
tragus. 

Relations.  — Outer  surface  with  the  auricular  cartilage. 
Inner  surface  with  the  temporal  muscle  or  with  the  pad  of  fat 
separating  this  from  the  auricle. 

Action. — Pulls  the  concha  dorsocraniad. 

(e)  The  remainder  of  the  muscles  of  the  ear  interconnect 
parts  of  the  auricular  cartilage. 

M.  transversus  auriculae  (Fig.  63.  /).— rA  band  about  six 
to  eight  millimeters  wide,  on  the  medial  convex  surface  of  the 
auricle,  between  the  distal  ends  of  M.  levator  auris  longus  (^') 
and  M.  auricularis  superior  {k). 

Origin  on  the  medial  surface  of  the  concha,  just  proximad 
of  the  furrow  which  corresponds  to  the  antihelix.  The  muscle 
bridges  this  furrow,  passes  distad  about  two  centimeters,  and  is 
inserted  on  the  auricular  cartilage  on  a  line  which  forms  a 
caudal  continuation  of  the  line  of  insertion  of  the  levator  auris 
longus  {g'). 

Relations. — Outer  surface  with  the  levator  auris  longus 
{g,  g'),  the  auricularis  superior  {k),  and  the  integument;  inner 
surface  with  the  auricular  cartilage. 

Action. — Flexes  the  scapha  mediad  on  the  concha,  thus 
enlarging  the  external  opening  of  the  concha. 

M.  auricularis  extemus  (Fig.  169,  10;  Fig.  64,  r), — This 
consists  of  small  scattered  bands  of  interrupted  fibres  on  the 
convex  surface  of  the  auricle,  caudad  of  the  transversus 
auricula.\  The  largest  of  these  bands  runs  parallel  with  the 
transversus  auricuhe  about  five  or  six  millimeters  caudad  of  the 
latter.  It  has  origin  on  the  eminentia  conchae  distad  of  the 
insertion  of  the  abductor  auris  longus.  Thence  the  fibres  run 
distad  five  or  six  millimeters  and  are  interrupted  by  an  attach- 
ment to  the  cartilage.  Distad  the  fibres  begin  again,  and  the 
muscle  runs  thence  distad  for  about  one  centimeter,  the  distal 
end  being  attached  to  the  cartilage. 
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Caudad  of  this,  especially  of  its  proximal  portion,  are  one 
or  two  small  bands  of  fibres  usually  running  parallel  with  it, 
but  unconnected  with  it  and  with  each  other.  The  extent  and 
distribution  of  these  bands  varies,  and  the  direction  of  fibres  i& 
also  variable. 

Relations. — Outer  surface  with  the  integument;  inner  sur- 
face with  the  auricular  cartilage. 

Action. — Flexes  the  auricular  cartilage. 

M.  hellcis  (Fig.  i6g,  3;  Fig.  64,  m). — A  muscle  about 
two  centimeters  in  length  and  five  or  six  millimeters  in  width, 
on  the  inner  surface  of  th3  ear.  along  its  cranial  margin. 

Origin  on  the  medial  surface  of  the  concha,  just  caudad  of 
the  proximal  end  of  the  tragus.  The  fibres  pass  distad  to  be 
inserted  on  the  auricular  cartilage  at  the  caudal  angle  of  the 
notch  which  lies  beneath  the  cranial  cdgL*  of  the  auricle,  along 
with  the  caudal  fibres  of  the  adductor  aurls  superior  ( 1 ). 

Rciations.  —  Lateral  surface  with  the  integument;  medial 
surface  with  the  tragus. 

Aflii'ii.  —  Draws  proximad  the  cranial  margin  of  the  auricle. 

M.  antitragicus  ( Fig.  169.  e;  Fig.  64,  n). — A  small  muscle 
about  one  centimeter  in  length  and  three  millimeters  in  thick- 
ness, attached  at  one  end  to  the  caudal  border  of  the  anti- 
tragus.  The  fibres  pas.s  mediodistad  and  are  inserted  on  the 
tragus,   in  common   with    the  fibres  of  the   tragicus  medialis 

(Fig.    169,    5.5-). 

Relations. — Outer  surface  with  the  adductor  auris  inferior 
and  the  integument;  inner  surface  with  the  cartilage. 

Action. — Constricts  the  external  auditory  opening. 

M.  tragicus  medialis  (Fig.  169,  5,5V — A  small,  flat  mus- 
cle, in  two  parts,  on  the  medial  surface  of  the  concha. 

Origin  on  the  ventral  end  of  the  tragus.  The  cranial 
fibres  form  a  thick  nearly  cylindrical  bundle  which  extends 
proximad  about  one  centimeter,  and  is  inserted  on  the  cranial 
surface  of  the  concha  just  proximad  of  a  deep  fold  in  the  carti- 
lage. The  caudal  fibres  form  a  thin  sheet  which  spreads  on 
the  medial  surface  of  the  concha  and  is  inserted  on  an  obliquely 
proximodistal  line  on  the  medial  surface  of  the  concha,  less 
than  one  centimeter  from  the  free  distal  edge. 
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A"  SENSE-ORGANS  AND  INTEGUMENT. 

These  two  bundles  are  distinct  except  at  tlictr  origin,  and 
are  sometimes  considered  as  separate  muscles. 

^c/rt/iV-wi.— Outer  surface  with  the  tragicus  lateralis  (*)and 
the  fat  about  the  concha.      Inner  surface  with  the  concha.  M 

Actiun.  —  Flexes  the  concha. 

Strauss-Durckhcim  describes  under  the  name  COmetOCOD- 
clueiis  a  small  muscle  bridging  the  deep  groove  caused  by  the 
folding  of  the  medial  surface  o!  the  concha,  its  proximal  end 
being  close  to  the  insertion  of  the  abductor  auris  brcvis  (page 
lOo).  This  muscle  was  absent  in  all  of  the  cases  examined  for 
its  presence. 

M.    conchaeus   externus   iFig.    169,    a).— A  quadrilateral ■■ 
muscle  on  the  lateral  surface  of  the  concha.      The  cranial  end  | 
of  this  muscle  is  attached  to  the  concha  a  short  distance  distad 
of  the  antitragus  along  a  dorsoventral  line  six  to  eight  milli- 
meters in  length  ;  the  fibres  pass  thence  caudodorsad  a  distance 
of  about  one  centimeter,  where  they  are  again  attached  to  the 
concha.     The  muscle  thus  bridges  a  shallow  depression  on  the  \ 
lateral  surface  of  the  concha. 

AilioH.  —  Constricts  the  concha. 
The  Middle  Ear. 
^"T^ /^gSeaa^'':^  The  middle  ear  is  enclosed  in  aj 

cavity  within  the   tympanic   bulla^ 
Its  outer  boundary,  as  well  as  the  ] 
^  inner  boundary  of  the  external  ear, 

Fm.  170.— TympanicUkmbrane,  is  formed  by  the  tympanic  menif- 
V(EWKD  FROM  THE  LSNEK  Side.    branefFig.  170,  f.)    This  is  .1  thin. 

The  ouler  wall  of  the  bulla  lias  ■.  .  .  ..      u     i 

been  removed.  cBrrying  with  ii  ihe  semitransparent  membrane  attached 
tympanic  membrane  with  Ihe  mal-  to  the  bony  ring  ia)  surrounding  the 
leus    and    incus;    ihese    are    now  .  ,      r     ,  i  ,  ■ 

viewed  from  ihe  side  that  *as  mner  end  of  the  external  auditory 
turned  loward  the  c.»iiy.    a.  bony  meatus.   It  is  Oval  in  outline.  Across 

ring  fonning  inner  end  of  eilernal  — 

auditory  meatus;  *.  b\  malleus;  t,  the  dorsal  third  of  its  inner  surfaci 
ESS  r™™  ">:  ^;i5r,;„'l  ™"»  '^e  handle  01  .1,0  malle 
pani  nerve;  g,  cartil^nous  sujj-  to  which  the    membrane   is  firmtj^ 
l-or    ore    r.a  yitipani  nerve-         attached  and  which  by  pulling  I 
the  membrane  gives  it  the  form  of  a  cone  instead  of  a  flat  sui 
face.     The  apex-of  the  cone  is  directed  mediad. 

The  middle  ear.  or  cavum  tympani,  i'^  an  ellipsoidal  cavK; 
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situated  in  the  tympanic  bulla.  On  removing  the  medial  wal 
of  the  bulla,  a  bony  plate  is  seen  separating  its  cavity  into  two 
chambers.  This  plate  of  bone  extends  in  from  the  lateral  wall 
of  the  bulla,  forming  a  complete  partition  except  at  the  dorso- 
caudal  part,  where  a  notch  in  the  bone  forms  a  free  communi- 
cation between  the  two  chambers.  The  lateral  chamber,  or 
tj'mpanum  proper,  contains  the  bones  of  the  ear  and  is  limited 
externally  by  the  tympanic  membrane.  At  its  cranial  end  is 
seen  the  opening  of  the  tuba  auditiva,  or  EustacMan  tube. 

The  tuba  auditiva,  or  Eustachian  tube,  is  a  cartilaginous  tube 
about  one  and  a  half  to  two  centimeters  long,  passing  from  the 
nasiipharynx  to  t!ie  middle  car  and  placing  these  two  cavities 
in  communication.  The  pharyngeal  opening  is  at  about  the 
middle  of  the  length  of  the  nasopharynx,  near  the  dorsal  border 
of  the  lateral  wall;  it  is  a  narrow  slit  two  or  three  millimeters 
long.  Thence  the  tube  passes  caudolaterad  on  the  ventral. 
surface  of  the  sphenoid  bone,  and  enters  the  tympanic  cavity 
through  the  opening  just  laterad  of  the  styliform  process  of  the 
tympanic  bulla.  The  tube  has  a  thick,  cartilaginous  medial 
wall,  while  the  lateral  wall  is  thin  and  formed 
of  connective  tissue.  The  lumen  of  the  tube 
is  a  curved  slit  in  cross-section. 

Bones  of  the  Ear  (ossicula  auditus). — There 
are  three  small  bones  in  the  middle  ear,  the 
malleus  (hammer)  (Fig.  171,  1).  incus  (anvil) 
(Fig.  171,  3).  and  stapes  (stirrup)  (Fig.   172),     fig.  iji  -Mad 

The  malleus   (Fie.    I7i,   1)   consists  of  a  1'.^   *''"   '^'^ 

,      ,         °        '     '      '  IJnited   [n  t 

slender  handle  {a)  with  a  small   neck  [l>)  at-  Naturai.   Pa 

tached  at  an  angle  to  the  caudal  end  of  the  ^'**''' 

I  ,1  »        1  <      r     i  T     .  .      I         '1  mallius;   2, 

handle.     At  the  end  of  the  neck  is  a  rounded  cus.     o,  handle 

head  (c)  which  articulates  with  the  incus  (2),  rnaileua:  *,  nccki 

•  '  ne«d ;  a,  process  for 
and  together  with  one  part  of  the  incus  lies  in  aiiichmeni  of  ten- 
a  small  fossa  dorsatl-of  the  fenestra  vestibuli.  f^p^^. ";  "^^^^ 
From  the  medial  aspect  of  the  neck  extends  a  like  pUie  and  pro- 
short  process  of  bone  (d)  to  which  is  attached  Liie*r*o  presses  of 
the  tendon  of  the  tensor  tympani  muscle.  One  'heinous. 
side  of  the  neck  is  produced  into  a  thin  wing-like  plate,  bear- 
ing on  its  edge  a  pointed  process  (f). 
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The  incus  (Fig.  171,  2)  bears  much  resemblance  to  a  two- 
fanged  molar  tooth.  It  lies  in  the  fossa  with  the  head  of  the 
malleus.  Its  head  or  crown  is  directed  craniad  and  has  a 
concave  surface  which  articulates  with  the  head  of  the  mafleus. 
One  of  the  fangs  (/)  extends  caudad  in  the  fossa  above  men- 
tioned and  is  held  in  position  by  a  ligament.  The  other  fang 
(^)  extends  ventromediad  and  'articulates  with  the  head  of  the 
stapes.  This  fang  terminates  in  a  minute  rounded  tubercle 
known  as  the  lenticular  process;  this  in  early  stages  of  devel- 
opment is  a  separate  bone,  the  OS  lenticulare. 

The  stapes  (Fig.  172)  has  the  form  of  a  stirrup,  and  is  the 
last  in  the  chain  of  bones.     The  small  end  is  termed  the  head 

(^a),  and  the  broader  part  the  base  {fi}.  The  head 
of  the  stapes  articulates  with  one  of  the  processes 
of  the  incus.  The  base  of  the  stapes  fits  into  the 
fenestra  vestibuli  of  the  petrous  bone  and  com- 
FiG.  172.  plctcly  closes  it.  The  stapes  is  held  in  position 
u    1     /    t)v  the  stapedius  muscle,  which  is  attached  to  a 

t7,     head;     o^      '  ^ 

base;  r,  process  minute  process  {c)  near  the  head. 

muscle.  chain  which   connects  the  medial  surface   of  the 

tympanic  membrane  with  the  fenestra  vestibuli.  As  the 
fenestra  vestibuli  forms  a  portion  of  the  wall  of  the  vestibule, 
the  vibrations  of  the  tympanic  membrane  are  transmitted 
through  the  chain  of  bones  to  the  fluid  within  the  vestibule. 

Muscles  of  the  Middle  Ear. 

M.  tensor  tympani. — The  tensor  tympani  muscle  is  a  short 
conical  muscle  having  origin  in  a  small  fossa  (Fig.  25,  r/,  p. 
34)  in  the  petrous  bone  dorsocraniad  of  the  fenestra  vestibuli. 
Its  very  short  tcMidon  passes  laterad  and  is  inserted  into  a  pro- 
jection (Fig.   171.  d)  on  the  neck  of  the  malleus. 

M.  stapedius. — The  stapedius  muscle  is  a  short  muscle 
taking  origin  from  a  fossa  (Fig.  25,  /")  in  the  lateral  surface  of 
the  petrous  bone  caudad  of  that  for  the  incus.  It  is  inserted 
into  the  head  of  the  stapes.  - 

The  Internal  Ear  (Fig.  173). 

The  internal  ear  or  labyrinth  is  completely  enclosed  in  the 
petrous  bone.     In  the  dry  bone  the  internal  car  communicates 
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with  the  middle  ear  by  the  fenestra  cochlea  and  the  fenestra 
vestibuli,  wliich  have  been  described  in  the  account  of  the 
ftetrous  bone  (page  33).  In  the  recent  state  the  fenestra 
vestibuli  is  closed  by  the  base  of  the  stapes,  while  the  fenestra 
cochlea:  is  covered  by  a  delicate  membrane, — so  that  the  in- 
ternal ear  forms  a  closed  cavity.  It  is  possible  to  distinguish 
a  bony  labyrinth  and  a  membranous  labyrinth  (Fig.  173),  the 
former  being  the  cavity  in  the  petrous  bone,  while  the  latter  is 
the  real  auditory  organ,  situated  within  the  cavity.  The  mem- 
branous labyrinth  repeats  in  general  the  form  of  the  bony  laby- 
rinth, so  that  it  will  not  be  necessary  to  distinguish  the  two  in 
our  account  of  the  main  features  of  the  structure.  The  auditory 
nerve  is  distributed  to  the  membranous  labyrinth.  For  an 
account  of  the  minute  structure  of  this  organ  reference  should 
be  made  to  a  text-book  of  general  histology  or  physiology. 

The  labyrinth   (Fig.  173)  consists  of  a  cavit>',  the  vcsti- 
btlle  {n),  and  connected  with  this  a  coiled 
tube,  the  cochlea  if>),  and  the  three  semi- 
circular canals  {c.  d.  and  e). 

The  cochlea  \b)  is  situated  in  the  pro- 
montory,—  the  rounded  elevation  of  the 
petrous  bone  extending  craniad  from  the 
fenestra  cochlea?.  It  consists  of  a  bony 
tube  coiled  spirally  about  a  central  column 
known  as  the  modiolus.  The  coil  has 
nearly  the  form  of  a  snail's  shell,  and  is 
somewhat  more  lengthened  in  the  cat  than 
in  man.  A  plate  of  bone,  the  lamina 
spiralis,  incompletely  divides  the  cavity  of 
the  canal  lengthwise  into  two  parts,  known  as  scal8e(/and^). 
One  of  these  opens  at  the  fenestra  cochlea;  (A)  into  the  tympanic 
cavity  (or  would  so  open  but  for  the  thin  membrane  covering 
the  fenestra) ;  this  is  known  as  the  scala  tympani  (/).  The 
other  scala  is  connected  with  the  vestibule  {a)  and  is  known 
as  the  scala  vestibuli  {^1. 

The  vestibule  \a)  is  a  pyramidal  cavity  situated  mediad  of 
the  caudal  end  of  the  cochlea.  It  is  connected  with  the  scala 
vestibuli  of  the  cochlea,  and  with  the  three  semicircular  canals. 


Labyrinth. 
a,  vcslibulp;  b,  cochlea: 
exieriinl  semicircular 
mill;  d.  superior  seml- 
rcular  canal;  ^  poslerior 
miL'irculEU  canal;/',  seals 
rnponi;  g.  schU  vestibuli; 
feneiilrii  cochlcie;  /. 
nestra  vestibuli. 
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The  fenestra  vestibuli  u)  is  an  opening  in  its  bony  wall,  filled 
in  the  recent  state  by  the  stapes.  On  the  medial  surface  of  the 
vestibule  are  a  number  of  minute  orifices  through  which  thp 
auditory  nerve  enters. 

The   semicircular  canals   (c.   ti.   and  c)  are   three  curvec 
tubes,  each  forming  about  two-thirds  of  a  circle,  and  opening: 
at  both  ends  into  the  vestibule.     They  are  imbedded  in   thel 
petrous  bone.     The  planes  of  the  three  tubes  intersect  nearly! 
at  right  angles;   from  their  position  in  man  they  have  been  ' 
named  external  (c),  superior   (rf),  and   posterior  (ci.     The 
external  one  {c)  is  nearly  horizontal  in  position,  and  surrounds 
the  curved  fossa  (Fig.  2^,/)  for  the  stapedius  muscle,  caudad  a 
of  the  fenestra  vestibuli.     The  superior  {Fig.  173,  rf)  and  pos-1 
terior  (c)  are  in  nearly  dorsoventra!  planes,  but  at  right  angleaa 
to  each  other.     The  superior  (rf)  lies  in  the  ridge  forming  thel 
caudal  boundary  of  the  appendicular  fossa.     The  posterior  (^)J 
is  situated  in  a  continuation  caudad  of  the  ridge  which  formsl 
the  dorsal  boundary  of  the  internal  auditory  meatus.     One  endT 
of  each  canal  is  slightly  enlarged  to  form  an  ampulla.      ThcJ 
superior  (d)  and  posterior  (c)  canals  join  at  one  end  and  enter' 
the  vestibule  by  a  common  opening.     One  end  of  the  external 
canal  (<■)  opens  into  the  vestibule  so  close  to  one  end  of  the 
posterior  canal  (c)  that  they  appear  to  have  a  common  opening, 
and  this  is    commonly  stated   to   be  the  case;    according   to 
Jayne,  however,  the  openings  are  really  separate.     The  two  | 
remaining  ends  (of  the  superior  (</)  and  external  (c)  canals)  alsi 
enter  the  vestibule  separately,  so  that  the  three  canals  enter  | 
the  vestibule  by  five  openings. 

III.    THE   OLFACTORY   ORGAN.     ORGAHON   OLFACTUS. 


L 


The  olfactory  organ  consists  of  the  olfactory  mucous  i 
brane,  in  the  dorsocaudal  part  of  the  nasal  cavity.  The 
cavity  has  been  described  in  connection  with  the  respiratory  J 

system. 
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IV.    THE   ORGAN   OF    TASTE.     ORGAHON   GUSTUS. 

The  sense  of  taste  is  located  in  the  mouth-cavity,  especially 
in  the  mucosa  of  the  tongue  and  the  soft  palate.  The  proper 
organs  of  taste  are  the  so-called  taste-buds,  found  on  the 
papill£e  of  the  tongue,  the  soft  palate,  etc.  Their  exact  distri- 
bution in  the  cat  has  apparently  not  been  worked  out. 

V.  THE  INTEGUMENT.  INTEGUMENTUM  COMMUNE. 

The  skin  of  the  cat  consists  of  the  usual  two  layers,  the 
outer  epidermis  and  the  inner  fibrous  corium.  The  skin  is 
particularly  thick  and  tough  about  the  sides  of  the  neck  and 
face. 

The  skin  is  covered  almost  completely  with  fine  soft  hairs. 
Only  the  end  of  the  nose,  the  pads  on  the  soles  of  the  feet, 
and  the  nipples  are  without  hair.  A  number  of  long  stiff  sen- 
sory hairs  (vibrissa.)  are  found  on  the  upper  lip,  the  cheek,  and 
above  the  upper  eyelid. 

The  pads  on  the  soles  of  the  feet  are  cushion-like  projec- 
tions of  skin,  composed  largely  of  connective  and  elastic  tissue 
and  fat.  There  is  one  large  pad  for  each  foot,  and  in  addition 
a  small  pad  for  each  digit.  The  fore  limb  has  besides  a  small 
conical  pad  which  is  situated  almost  exactly  over  the  pisiform 
bone. 

The  nails  are  horny  outgrowths  of  the  epidermis,  covering 
the  distal  phalanges. 

The  muscles  of  the  skin  are  the  cutaneus  maximus  and 
platysma;  these  have  been  described  (page  93).     The 
ficial  facial  muscles  are  differentiations  of  the  skin-muse 


nus  ana  j 
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APPENDIX. 

PRACTICAL    DIRECTIONS. 

The  following  appendix  on  the  dissectinn  and  study  o(  the  cat 
is  not  intended  as  a  general  treatise  on  methods  of  preservation  and 
dissection,  but  attempts  only  to  give  the  application  of  well-known 
melhods  to  the  dissection  and  study  of  the  particular  animal  with 
which  the  book  deals.  General  methods  which  are  referred  to  bu 
not  described  must  be  looked  up,  if  unfamiliar,  in  the  manuals  of 
general  methods. 

Aids  h  Dissecliiin  and  S/tidy  of  the  Cat.—K  copy  of  Jayne'a 
"  Mammalian  Anatomy  "  should  be  in  the  laboratory  for  reference. 
Only  the  volume  on  the  Bones  of  the  Cat  has  been  issued  thus  far. 

Wilder  and  Gage's  "Anatomical  Technology"  will  be  found 
verj'  useful  for  methods  of  work. 

The  plates  of  Strauss-Durckheim's  "Anatomic  du  Chat"  are 
exceedingly  valuable  for  the  bones  and  muscles,  and  should  be  in 
the  laboratory  if  possible.  Outline  reproductions  o(  these  plates 
have  been  published  by  H,  S.  Williams  (G.  P.  Putnam's  Sons, 
New  York,  1875).  The  use  of  both  the  original  plates  and  the  re- 
productions is  made  difficult  by  the  antiquated  nomenclature  used 
for  the  structures  figured. 

Method  of  Use  0/ Ihe  Present  Directions. — Except  in  the  case  of 
the  Bones,  the  order  of  sludy  of  the  structures  is  usually  not  the 
same  as  the  order  in  which  they  are  described.  This  is  of  course 
due  to  practical  difficulties  in  dissection.  The  present  directions 
give  the  order  of  study,  or  at  least  the  order  of  dissection;  of  course 
after  dissection  the  structures  can  be  reviewed  in  the  logical  order 
given  in  the  descriptions.  But  in  the  first  study  and  dissection,  the 
student  is  to  use  these  directions  for  the  order  ofvort,  while  using; 
the  body  of  the  book  for  the  descriptions.  It  will  be  necessary 
therefore  to  keep  the  book  opened  in  two  places, — one  in  the 
appendix,  for  the  directions;  one  in  the  body  of  the  book,  for 
descriptions.  In  studying  the  muscles,  for  example,  the  student  will' 
follow  the  order  of  dissection  given  in  the  appendix,  but  as  every 
muscle  is  dissected  he  will  find,  confirm,  and  sludy  the  description  of 
that  muscle  given  in  the  body  of  the  book.  Other  organs  are 
studied  in  a  similar  manner. 
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Before  commencing  the  study,  read  that  portion  of  the  pretftce 
which  explains  the  use  o(  lermi  0/ direction  (page  VII). 

Note  that  the  page  on  which  any  figure  is  (ouncl  may  be  deter- 
mined by  consulting  the  list  of  figures  given  in  the  Table  uf  Contents. 


THE   BONES. 

The  bones  will  of  course  be  studied  from  dried  specimens. 
These  may  be  prepared  once  for  all  and  kept  in  the  laboratory  from 
year  to  year.  A  number  of  mounted  skeletons  of  the  cat  should  be 
at  hand;  these  must  be  prt-pared  by  some  one  who  has  skill  in  such 

Preparation  nf  Separate  Bones. — For  preparing  the  separate  bones 
the  liquid-soap  process  recommended  by  Wilder  and  Gage  ("  Ana- 
tomical Technology,"  p.  107)  will  be  found  most  convenient.  This 
is  as  follows:  The  skin  and  soft  parts  are  removed  as  far  as  possible 
without  injury  to  the  bones. 

Make  the  following  "  liquid-soap  "  mixture: 

Soft  water aooo  cc. 

Strong  ammonia, 1 50  cc. 

Nitrate  of  potash  (saltpetre) 12  grams. 

Hard  soap 75  grams. 

Heat  these  together  till  a  homogeneous  mixture  is  formed.  Now 
immerse  the  bone  or  bones  to  be  cleaned  in  a  liquid  composed  of 
four  parts  water  to  one  part  o£  the  above  liquid-soap  mixture.  Boil 
forty  minutes;  pour  oft  the  liquid  and  renew  it.  Boil  about  halt  an 
hour  longer;  then  remove  soft  parts  with  fingers,  scalpel,  and  brush. 
The  bones  may  be  boiled  as  much  longer  in  the  mixture  as  is  neces- 
sary to  make  the  soft  parts  come  away  easily.  If  they  are  boiled  too 
long,  however,  the  epiphyses  will  separate  from  the  bones.  This 
is  especially  likely  to  occur  in  young  skeletons,  which  must  therefore 
,  not  be  boiled  so  long  as  the  bones  of  an  old  cat. 

Skeletons  prepared  in  the  following  rough  way  are  useful  for 
many  purposes.  The  entire  body  of  the  cat,  or  a  single  limb,  is 
placed  in  the  liquid-soap  mixture  (after  partial  removal  of  soft  parts), 
and  boiled  till  the  muscles  may  be  removed,  but  the  ligaments, 
holding  the  bones  together,  remain.  Clean  thoroughly  without 
removing  the  ligaments,  and  allow  to  dry.  The  bones  are  thus  held 
together  in  their  natural  positions.  Skeletons  so  prepared  are  not 
■elegant,  but  are  frequently  useful. 

Disarltculalion  of  SiutJs.— The  bones  of  the  skull  may  be  sepa- 
rated as  follows:     Clean  the    skull  in    the  liquid-soap   mixture,  aa   | 
above  described.      Then  till  the  cranial  cavity  with  dry  rice,  beans, 
com,  or  some  other  seeds  that  swell  much  on  imbibition  of  water. 
Cork  up  the  foramen  magnum,   and  place  the  skull  for  twelve  to  I 
twenty-four  hours  in  water,      The  swelling  of  the  grain  will  partially  1 
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scjiarate  the  bones  at  the  sutures.      The  bones  may  then  usually  be 
separated  completely  by  hand. 

Entire  skulls,  and  longitudinal  sections,  as  represented  in  Fig. 
43,  p.  60,  should  be  at  hand. 

Study  of  the  Bones. — The  bnnes  should  be  studied  in  the  order  in 
which  they  are  described.  No  further  special  directions  for  their 
study  are  necessary. 

Study  0/ Ligaments. — It  will  usually  not  be  practicable  (or  each 
student  to  make  the  dissections  and  preparations  necessary  for  study- 
ing the  ligaments.  Rather  should  these  be  examined  on  demonstra-  ■ 
tion  preparations  preserved  in  the  laboratory.  Such  preparations 
may  most  easily  be  made  by  using  _/>-wA  material,  and  dissecting 
away  muscles  and  other  tissues,  leaving  only  the  ligaments  connect- 
ing the  hones.  The  preparations  are  then  prei-er^'ed  in  one  or  two 
per  cent,  formalin.  It  is  difficult  to  prepare  the  ligaments  satisfac- 
torily on  preserved  material,  because  they  do  not  stand  out  clearly 
from  other  tissues  in  such  material,  so  that  they  are  not  easily  dis- 
tinguishable. 


Preparation  and  Preservation  0/  Material. — Formalin  forms  by  far 
the  most  satisfactory  preservative  for  anatomical  material.  It  is  much 
better  in  almost  every  respect  than  alcohol,  and  has  the  additional 
advantage  of  being  much  cheaper. 

After  injecting  with  formalin,  the  cat  may  be  preserved  either 
immersed  in  a  weaker  solution  of  the  same  substance,  or  may  be 
kept  for  a  long  time  simply  wrapped  in  a  cloth  dampened  with 
formalin,  The  details  of  preparation  differ  according  to  which 
method  is  to  be  used. 

In  either  case,  the  cat  should  be  killed  with  chloroform,  by 
placing  it  in  a  tight  jar  or  box  with  a  cloth  or  bit  of  cotton  saturated 
with  chloroform.  It  is  not  necessary  to  bleed  the  specimen.  When 
the  cat  is  dead,  remove  it  to  a  tray,  place  it  on  its  back,  and  tic  the 
limbs  loosely  so  that  they  will  remain  outspread. 

Expose  the  femoral  artery  in  the  thigh,  as  follows:  Make  a 
median  longitudinal  incision  through  the  skin  of  the  abdomen,  fro 
a  point  an  inch  or  two  caudad  of  the  xiphoid  process  to  the  pubi 
Make  an  incision  passing  from  near  the  middle  of  this  obliquely 
laterad  onto  the  thigh,  (or  about  three  inches.  Reflect  the  two  flap; 
in  the  angles  between  these  cuts,  then  with  forceps  and  tracer  isolatCj 
the  femoral  artery  just  as  it  passes  into  the  thigh  (Fig.  127,  a). 
Make  with  scissors  an  oblique  incision  in  one  side  of  the  artery,  one- 
half  to  one  inch  from  the  point  where  it  leaves  the  abdominal  cavity, 
Introduce  a  canula  directed  toward  the  body,  and  tie  it  in  place. 

I.  If  the  cat  is  to  be  preserved  immersed  in  a  solution  of 
formalin,  it  should  now  be  injected  with  a  five  per  cent,  solution  of 
commercial  fonnalin  in  ordinary  water  (commercial  formalin  5  parts 
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water  95  parts).      Into  an  adult  cat  300  lo  400  cubic  centJm^oiqH 
tht  five  per  cent,  formalin  should  be  injected.  1 

Tht  cat  may  now  be  preserved  in  a  one  per  cent,  solution  of  I 
fonnalin.     Before  immersing  it  in  thi:  formalin  it  is  well  to  remove  J 
the  hair  in  some  way,  otherwise  this  will  hold  much  water  and  be  J 
very  inconvenient  in  dissection.     The  neatest  method  is  to  cut  off  I 
the  hair  with  scissors;  this  takes  some  time,  however.     If  the  sktn- 
muscles  (p.  93)"are  not  to  be  dissected,  the  skin  may  be  removed. 
It  is  well  in  this  case  to  leave  the  skin  on  the  sides  of  the  head  and 
on  the  teet. 

It  is  not  necessary  to  open  the  abdominal  cavity,  after  injecting 
with  the  five  per  cent,  fonnalin.  I£  there  is  at  any  time  reason  to 
suspect  that  the  viscera  are  not  keeping  well,  the  abdominal  and 
thoracic  cavities  should  be  filled  with  five  per  cent,  formalin  by 
making  a  small  hole  through  the  body  wall  into  the  cavity,  introduc- 
ing a  canula,  and  injecting  till  the  cavity  is  full. 

The  specimen  should  be  kept  in  a  jar  or  other  vessel  and  should  j 
be  completely  immersed  beneath  the  one  per  cent,  formalin.  Any 
parts  projecting  aSiovc  the  fluid  may  be  attacked  by  mould.  H  a 
part  is  found  to  be  moulded,  it  should  be  submerged,  when  the 
mould  will  be  killed.  The  mould  injures  the  specimen  if  allowed 
to  grow  for  a  long  time,  but  if  discovered  soon,  no  very  serious  harm 
results. 

During  dissection,  exposed  parts  of  the  body  should  be  kept  ] 
from  do'ing  by  covering  with  a  damp  cloth.     Specimens  preserved 
in    formalin    dry   out    much    less    quickly  than  those    preserved    in 
alcohol. 

2.  For  some  purposes  it  is  much  more  convenient  to  preserve 
the  material  without  immersing  it  in  a  vessel  of  formalin.  Specimens 
injected  with  five  percent,  formalin,  as  above  directed,  would  usually 
keep  perfectly  without  further  treatment,  but  for  two  ditficullies: 
(1)  the  specimen  may  dry;  (z)  it  may  be  attacked  by  mould. 

The  drying  may  be  prevented  as  follows:  Use  for  injecting  a 
mi:[ture  of  the  five  per  cent,  formalin  with  one-sistth  its  volume  of 
glycerine.  This  will  dry  only  very  slowly,  and  if  pains  are  taken  to 
keep  exposed  parts  covered  with  cloths  dampened  with  the  mixture 
of  formalin  and  glycerine,  there  will  be  no  trouble  from  this  source. 
The  skin  should  not  be  removed  from  such  specimens  except  as  ' 
necessary  in  the  course  of  dissection.  The  hair  will  give  little 
trouble,  because  dry.  1 

The  specimens  should  be  kept  in  a  tight  box,  that  the  fluid  may 
not  evaporate  rapidly  from  the  cloths  used  for  wrapping. 

The  attacks  of  the  mould  present  a  diOicuity  not  so  easily  over- 
come. As  long  as  the  specimens  are  in  daily  use  for  dissection,  and 
exposed  parts  kept  covered  with  cloths  saturated  with  the  glycerine 
and  formalin  mixture,  little  or  no  trouble  is  to  be  anticipated.  But 
if  the  specimens  are  left  untouched  for  some  days,  and  particularly  it 
exposed  surfaces  are  not  kept  covered  in  the  manner  above  recom- 


PRACTICAL   DIRECTIONS  433 

menileil,  mould  is  almost  sure  to  attack  them,     Material  neglecied 
for  a  week  may  thus  be  ruined. 

H  mould  is  found  at  any  time  to  be  attacking  the  material,  the 
attacked  part  should  be  cleaned  and  well  wrapped  in  cloths  saturated 
in  the  formalin-glycerine  mixture.  If  such  means  are  unavailing,  the 
specimen  should  be  immersed  in  a  vessel  of  one  per  cent,  formalin 
and  preserved  for  the  future  in  this.  Recourse  should  be  had  at 
once  also  to  this  method  of  preservation  if  the  specimen  shows  signs 
of  decomposition  by  having  a  strong  odor. 

It  seems  probable  that  the  attacks  of  the  mould  might  be 
prevented  by  mixing  some  fungicide  with  the  injecting  fluid;  experi- 
ments should  be  made  in  this  direction. 

There  are  many  advantages  in  preserving  the  material  if  possible 
without  immersing  it.  All  parts  retain  their  color  and  pliabiliiy 
much  more  completely,  so  thai  the  different  structures  are  mu 
more  easily  distinguishable.  The  method  above  described,  by  the 
use  of  formalin  and  glycerine,  is  to  be  recommended  when  the 
material  is  to  be  worked  on  every  day  or  so  and  is  not  to  be  kept 
longer  than  a  few  weeks.  It  is  usually  not  very  satisfactory  in  warm 
weather,  however.  II  some  method  can  be  devised  of  entirely  pre- 
venting the  attacks  of  the  mould,  this  will  be  an  excellent  method  of 
preserving  anatomical  material. 

The  same  specimens  used  for  the  study  of  the  muscles  will  serve 
also  lor  the  spinal  cord  and  brain  if  prepared  by  one  of  the  methods 
above  described.  (For  the  viscera,  blood-vessels,  and  nerves,  other 
specimens  will  have  to  be  prepared;  for  these,  directions  are  given 
later.) 

Muscles  to  lie  Dissected. — It  will  probably  usually  be  impossible 
in  a  given  course  of  study  to  dissect  all  the  muscles  of  the  cat.  The 
instructor  will  of  course  select  such  as  seem  most  advisable  to  hin 
The  following  may  perhaps  be  recommended  as  a  good  selection 
for  a  fairly  extensive  course;  Muscles  of  the  Fore  Limbs  (pp.  436- 
439) ;  Muscles  of  the  Neck  and  the  Deep  Muscles  of  the  Head  (pp. 
439-441):  Muscles  of  the  Wall  ot  the  Thorax  and  of  the  .Abdomen 
(pp.  441-442);  Muscles  on  the  Ventral  Side  of  the  Neck  {p.  442). 
If  the  superficial  facial  muscles  (excluding  those  of  the  ear)  can  be 
studied  from  a  preparation,  this  will  be  a  valuable  addition  tc 
course  (pp.  434-435)- 


DISSECTION   OF   MUSCLES. 

General. — In  dissecting  muscles  a  prime  requisite  of  successful 
dis.seetion  is  to  keep  the  muscles  clean.  Fat,  connective  tissue,  et 
is  to  be  carefully  but  thoroughly  cleared  away  from  the  surface  of 
muscles  and  from  between  them.  Frequently  when  it  seems  impossi- 
ble to  distinguish  the  structures  described,  all  difficulty  will  vanish 
as  soon  as  the  dissection  is  thoroughly  cleaned. 
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In  transecting  a  muscle,  work  under  it  completely  Imm  one  ciigi- 
to  the  other  (except  in  case  ol  very  wide  muscles),  then  introduce 
the  scissors  or  scalpel,  and  cut  it  by  a  smooth  clean  cut.  Always 
leave  the  entire  origin  with  one-half  of  the  muscle,  tJie  entire  inser- 
tion with  the  other  half. 

The  student  must  be  prepared  to  find  in  some  cases  considerable 
variations  from  the  conditions  described.  The  descriptions  atttmpt 
to  give  an  account  of  the  usual  structures,  but  specimens  showing 
no  variations  whatever  are  undoubtedly  rare, 

DIRECTIONS   FOR   DISSECTING   THE   MUSCLES  OF  THE  CAT. 

I.    The  Skin-mliscles  (pp.  93-96,  and  Fig,  6a). 

These  will  perhaps  not  usually  be  dissected.      If  they  arc  to  be 
dissected,  proceed  as  follows;  Alake  a  ventral  median  longitudinal 
incision  of  the  skin  from  the  cranial   end  of  the  manubrium  to  a 
point  opposite  the  crest  of  the  ilium.      Connect  the  cranial  end  of  this 
incision  with  the  middle  of  ihe  lambdoidal  ridge  by  a  similar  incision 
through   the  skin.     Make  another  incision  from  the  manubrium  to 
the  spinous    process   of  the  thirteenth  thoracic  vertebra.     Connect 
the  caudal  end  of  the  first  incision  by  an  oblique  cut  with  the  root  of 
the  tail.      Make  another  incision  from  the  convexity  of  the  knee- 
joint  along  the  fold  of  skin  which  connects  the  hind  limb  and  body, 
as  far  as  the  incision  which  leads  to  the  root  of  the  tail.      Make  an 
incision  surrounding  the  base  of  the  torelimb.      Now  reflect  these 
flaps  one  at  a  lime,  working  in  general  from  the  ventral  side  toward  ( 
the  dorsal  middle  line.     Take  great  pains  not  to  take  up  the  thin  j 
skin-muscle  with  the  skin.      In  this  way  all  of  one  side  of  the  body 
will  be  uncovered.     The  cutaneus  maximus  (Fig.  62.  b)  and  a  part 
of  the  platysma  (Fig.  6z,  a)  will  be  thus  exposed.      Read  and  verify  I 
the  descriptions  of  these  muscles  (pp.  93-96).     The  cranial  portion   ' 
of  the  platysma  cannot  be  seen  at  this  stage,  but  should  be  dissei 
in  connection  with  the  muscles  of  the  face. 

II.    SipERPicuL  Muscles  of  the  Face  and  Head  (pp.  96-107.  ami  J 
Figs.  63  and  64). 

These  will  perhaps  not  usually  be  dissected   by  the  student. 
They  should  be  studied  on  a  welUdi.ssected  laboratory  preparation, 
il  possible.       If  they  are  to  be  dissected,   this  should   be  done  if 
possible  on  a  fresh  specimen,  as  it  is  very  difficult  to  dissect  them    1 
on  preserved  material.      Proceed  as  follows:  I 

The  skin  should  be  removed  with  care  from  the  sides  and  top  of  I 
the  face  and  head,  wiiliouC  injury  to  the  external  ear.  < 

1.  The   platysma   (p.    95,    and   Fig.    6»,    a).     Determine   its 
cranial  attachments. 

2.  The  intermedins  scutulorum  (p,  96,  and  Fig,  63,  a). 
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3.  The  coiTugator  supercilii  medialis  (Fig.  65,  b). 

4.  The  orbicularis  oculi  (Fig-.  63.  c;  Fig.  64,  s). 

5.  The  corrugator  supercilii  lateralis  (Fig.  64,  k). 

6.  Notice  the  frontoauriculans  iE  it  exists. 

7.  The   levator  auris  longus  (Fig,    63,  g,  g').      Transect   and 
reflect. 

8.  The  auricularis  superior  (Fig.  63,  i).     Transect. 

9.  The  abductor  auris  longus  (Fig.  63,  m).     Transect. 

10,  The  abductor  auris  brevis  {Fig.  63,  /),     Transect. 

11.  The  epicranius  (Fig.  63,  h,k').  In  dissecting  this  muscle 
the  intcrmedius  scutulorum  and  corrugator  supi^rcilii  medialis  may 
be  cut  by  an  incision  parallel  to  the  middle  line  but  a  short  dist: 
to  one  side  of  it. 

ij.  The  zygomaticus^Fig.  64,  d).  This  and  the  two  [ollo\ 
muscles  may  usually  be  best  seen  running  beneath  the  fibres  ol  the 
platysma,  without  reflecting  the  latter.  If  nccessan-,  however,  the 
platysma  may  be  transected  and  reflected,  though  this  can  be  done 
only  with  great  difficulty. 

13.  The  submentalis  (Fig,  64,  c). 

14.  Tlie  depressor  concha;  (Fig.  64,  b). 
The   zygomaticus,   submentalis,  and   depressor  conchae  should  I 

now  be  transected  one  or  two  centimeters  from  the  external  ear.  , 
The  corrugatores  supercilii  lateralis  and  medialis  may  be  cut  across  ] 
between  the  eye  and  the  ear,  and  reflected.     There  is  thus  exposed: 

1 5.  The  fronloscutularis.     Transect  near  the  scutitorra  cartilage. 

16.  The  adductor  auris  inferior  (Fig.  64,  0).     Transect  near  its 
insertion. 

The  external  ear  is  now  attached  to  the  head  only  by  the  external 
auditory  meatus  and  the  tragicus  lateralis  muscle.  Read  the  dcs( 
tion  of  the  latter  (p.  4 '8,  and  Fig.  67,  a),  find  it  beneath  the  fat 
which  surrounds  the  proximal  portion  of  the  external  ear,  and  cut  it 
as  far  ventrad  as  possible.  Now  cut  across  the  cartilaginous  auditory 
meatus  as  near  to  the  tympanic  bone  as  possible,  and  remove  the 
external  ear,  preserving  it  for  future  study.  (The  remainder  of  the 
muscles  of  the  external  ear  may  be  studied  in  connection  with  the 
study  of  the  auditory  organ.) 

17.  The  orbicularis  oris  (p.  105  and  Fig.  64,  ')■ 

18.  The  zygomaticus  minor,  if  it  exists  (p.  105,  and  Fig.  64,  e). 

19.  The  quadratus  labii  superioris  (p.   105). 

a.  The  levator  labii  superioris  proprius  (Fig.  64,/). 

b.  The  levator  labii  superioris  alsque  nasi  (Fig.  64.  g)- 
ao.  The  caninus  (p.  106,  and  Fig.  64./'). 

21.  The  buccinator  (p.  106). 

21.  The  myrtiformia  (p.  106,  and  Fig.  64,  A). 

23.  The  "  moustachier  "  (p.  107). 

24.  The  quadratus  labii  inferioris  (p.  107). 
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III.    Muscles  of  the  Fore  Limb. 

A.  Muscles  connecting  the  Arm  with  the  Body, — If  the  skin- 
muscles  have  been  dissected,  as  above,  cut  the  cutaneus  maximus 
near  its  insertion,  and  reflect  it  toward  the  median  dorsal  line;  in 
this  way  remove  it  completely.  Remove  the  platysma  in  the  same 
way.     The  first  layer  of  body-muscles  is  thus  exposed. 

If  the  skin-muscles  are  not  to  be  dissected,  these  may  be  removed 
with  the  skin.  If  the  skin  has  not  yet  been  removed,  proceed  as 
follows: 

Beginning  at  the  cranial  end  of  the  manubrium  make  two 
incisions  in  the  skin,  one  passing  to  the  lambdoidal  ridge  and  the 
other  to  the  spinous  process  of  the  thirteenth  thoracic  vertebra. 
Raise  the  triangular  flap  thus  formed,  taking  up  the  skin-muscles 
with  it. 

1.  The  trapezius  group  of  muscles  (pp.  115-117,  and  Fig.  68, 
dy  hy  and/)  is  now  exposed  and  may  be  dissected.  Begin  with  the 
spinotrapezius  (Fig.  68,  y).  Read  the  description  of  the  muscle, 
then  raise  its  caudal  border  and  work  under  it  until  its  cranial  border 
is  reached  and  the  middle  of  its  inner  surface  is  free.  Then  transect 
it,  and  reflect  the  two  halves  of  the  muscle  toward  the  origin  and 
insertion,  clearing  the  fat,  etc.,  from  the  inner  surface  of  the  muscle 
and  the  parts  covered  by  it.     Determine  origin  and  insertion. 

2.  The  acromiotrapezius  (Fig.  68,  h).  Dissect  in  the  same 
manner,  being  careful  not  to  injure  the  broad  thin  tendon  which 
connects  the  two  muscles  across  the  middle  line. 

3.  The  clavotrapezius  (Fig.  68,  d).  Separate  it  carefully  from 
the  cleidomastoid  (p.  1 20).     Transect  and  reflect,  as  before. 

4.  The  occipitoscapularis  (Fig.  73,  a,  p.  149).  Note  the  strong 
fascia  which  separates  it  from  the  deeper  muscles  of  the  neck.  Be 
careful  not  to  injure  adjacent  muscles  in  tracing  this  toward  origin 
and  insertion.     Transect. 

5.  The  rhomboideus.     Transect. 

Recognize  the  levator  scapulae  ventralis  (Fig.  68,  /"),  the  sterno- 
mastoid  (Fig.  68,  c;  Fig.  65,  g),  and  the  cleidomastoid  (Fig.  65,  h). 
Then  dissect — 

6.  The  levator  scapulae  ventralis  (Fig.  68,  y").  Its  origin  (Fig. 
72,  c,  c)  cannot  be  seen  at  this  stage  and  should  be  left  until  the 
cervical  muscles  are  dissected.  Be  careful  in  transecting  this  muscle 
to  separate  it  well  from  the  cleidomastoid.     Transect. 

7.  The  cleidomastoid  (Fig.  65,  h).  Its  origin  cannot  be  fully 
seen  at  this  stage.     Transect. 

Make  a  midventral  incision  of  the  skin  from  the  cranial  end  of 
the  manubrium  to  a  point  opposite  the  crest  of  the  ilium.  From  the 
caudal  end  of  this  incision  make  an  incision  to  the  root  of  the  tail. 
From  the  cranial  end  of  the  incision  in  the  ventral  middle  line  make 
a  cut  around  the  base  of  the  fore  limb  on  its  caudal  side,  thus  con- 
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ncciing  the  ventral  incision  with  the  incision  which  passes  between  j 
tlie  manubrium  and  the  thirteenth  thoracic  vertebra, 

Make  another  incision  from  the  convexity  of  the  knee  at  the  joint  t 
along  the  lold  of  the  skin  which  connects  the  hind  limb  and  body, 
to  the  incision  which  leads  to  the  root  of  the  tail. 

Reflect  the  flaps  thus  formed  so  as  to  expose  the  body  and  flank, 
removing  the  skin-muscle  with  the  skin. 

8.  The  latissimus  dorsi  (p.  lai,  and  Fig.  68,  m).  Dissect  it  up 
and  transect  it.  Work  carefully  toward  its  insertion  and  note  the  J 
origin  £rom  its  outer  surface  in  the  axilla  of  a  part  of  the  cutancua  J 
maximus,  and  at  about  the  same  place  of  a  thin  muscle,  thsj 
epitrochlearis  (p.  \t>\,  and  Fig.  65,  r),  wUhoul  determining  the  inser-  ! 
tion  of  the  latissimus.  T 

9.  Dissect  the  pectoralis  group  of  muscles  (Fig.  65.  and  p.  144). 
i.e.,  the  pectoanti  brachial  is  (Fig.  65,  m),  the  pectoralis  major  (/), 
pectoralis  minor  (o),  and  xiphihumcnihs  (p). 

Determine  the  border  of  each  muscle  before  lifting  it,  then  work 
it  up  at  iis  middle,  transect  it,  and  work  toward  its  ends,  determin- 
ing origin  and  insertion. 

Refer  constantly  to  the  skeleton. 

10.  Then  recognize  the  teres  major  (p.  163,  and  Fig,  75,  d;  Fig,  ] 
77,  c)  and  the  common  insertion  of  the  teres  major  and  latissimus  I 
{Fig.  79,  d');  find  the  bicipital  arch  (Fig.  65,  /')  and  determini 
composition  (p.  166). 

II  and  iz.  The  serratus  anterior  and  levator  scapulie  (Fig.  73, 
h  and  t,  and  p.  iza).  In  order  to  expose  the  origin  of  these  muscles, 
the  external  oblique  muscle  (Fig.  68,  f>)  must  be  recognized,  and  that 
part  of  it  which  has  its  origin  from  the  fourth  to  the  ninth  rib  should 
be  transected  about  an  inch  and  a  half  from  its  origin  and  reflected. 

The  thoracic  portion  of  the  rectus  abdominis  (Fig.  73,  i)  and  o|  I 
the  scalenus  (Fig.    73,  /-/'")  should  also  be  recognized  and  then 
raised  at  their  outer  borders  and  displaced  toward  the  median  lin 
No  pari  of  any  of  these  muscles  should  be  removed  or  cut  except  aa    I 
directed. 

The  serratus  anterior  and  levator  scapulae  should  be  transected 
and  reflected  to  get  at  their  origin  and  insertion. 

B.  Afttsdes  ^ iie  Arm  {p.  156).— The  arm  is  thus  removed  from 
the  body  and  the  dissection  may  be  continued  on  the  separated  arm. 

13.  The  clavobrachial  (Fig,  65,  4,  and  p.  157).  Its  origin  is  best 
seen  later.      Dissect  it  up,  but  do  not  transect  it. 

Search  now  with  great  care  for  the  coracobrachial  is.  Consult  the 
figures  (Fig.  79,  c)  and  descriptions  (p.  164),  and  be  especially  care- 
ful not  to  injure  the  long  head  of  the  muscle  and  its  tendon, 

14.  Dissect  the  coracobrachial  is  (Fig.  77,  y).     Cut  and  reflect  it. 

15.  The  subscapularis  (Fig.  77,  ir,  and  p.  161),  Near  its  glenoid 
end,  its  glenoid  and  coracoid  borders  are  separated  by  triangular 
intervals  from  the  adjacent  muscles.  Transect  the  muscle  by  a.  U^t 
connecting  the  apices  of  these  triangles,    Omt'j  w\\T\c\Hi«^'aaTOi<o-^ 
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middle  of  this  one  to  the  middle  of  the  vertebral  border  of  the 
scapula,  and  reflect  the  muscle  on  both  sides  of  this  incision, — thus 
determining  its  area  of  origin,  Reflect  the  humeral  end  without 
injuring  the  capsule  of  the  joint. 

t6.  Dissect  the  supraspinatus  {Fig.  75,  a,  and  p.  159).     Cut  the  J 
strong  fascia  free  from  the  border  of  the  scapula  and  its  spine.     Then 
transect  the  muscle  and  reflect  it,   being  careful  not  to  injui^  the   I 
capsule  of  the  joint. 

17.  The  spinodeltoideus  (Fig.  75,  e,  and  p.  156).  Find  its  two 
borders,  beginning  with  the  caudal  one.  In  freeing  the  vety  short 
cranial  border  do  not  injure  the  acromiodeltoideus  (Fig,  75,  _/"). 
Transect  and  reflect  the  spinodcltoid. 

18.  The  acromiodeltoideus  {p.  157,  and  Fig.  75. y).  Transect 
and  reflect. 

19.  The  infraspinatus  (p.  160,  and  Fig.  75,  c).  Locate  the 
borders  in  the  region  of  the  great  scapular  notch.  It  is  diflicuk  to 
separate  the  glenoid  border  from  ilie  adjacent  teres  minor  (Fig. 
80,  c).  The  separation  should  be  begun  at  the  humerus,  Transect 
the  muscle  at  the  great  scapular  notch  and  reflect.  Be  careful  not 
to  injure  the  teres  minor  (Fig.  80,  c). 

20.  The  teres  major  (p.  163,  and  Fig.  75.  d;  Fig.  77,  c)  should 
be  cut  near  ILS  junction  with  the  latissimus  dorst  (Fig.  77,  e). 

21.  The  teres  minor  (Fig.  80.  c,  and  p.  161)  need  not  be  cut. 
21.  The  epitrochlearis  (p.   164,  and  Fig.  65.  r). 

23.  Thetriceps  (p.  166).  (a)  The  long  head  of  the  triceps  (Fig. 
77i  ';  Fig.  75,  g).  Find  first  its  medial  border  and  separate  it  from 
the  medial  head.  Note  the  union  of  its  lateral  surface  with  the  dor- 
sal border  of  the  lateral  head  by  strong  fascia,  and  then  cut  the  fascia. 

{i)  The  lateral  head  (Fig.  75,  A). 

(c)  The  medial  head  (Fig,  79.  g,  k,  and/). 

24.  The  anconeus  (p.  170,  and  Fig.  80,  /). 

25.  The  brachioradialis  (p.  173,  and  Fig.  75,  k).  Reflect  it 
carefully  to  its  origin  and  insertion. 

26.  The  biceps  (Fig.  77,  g,  and  p.  165).  The  capsule  of  the 
shoulder-joint  may  be  opened  in  order  to  expose  its  origin.  Its 
insertion  cannot  be  seen  at  this  siage^ 

27.  The  brachialis  (Figs.  75  and  79, »,  and  p.  166).  Work  under 
it  near  its  union  with  the  clavobrachial ;  cut  it  at  that  point  and  re- 
flect it. 

28.  Extensor  carpi  radialis  longus  (p.  173,  and  Fig.  75,  /).  Note 
the  oblique  tendon  on  the  radial  side  of  the  wrist  near  the  insertion 
of  the  brachioradialis.  A  second  tendon  passes  beneath  its  distal 
border.  This  tendon  may  be  separated  into  a  deep  and  superflcial 
portion.  The  latter  may  be  traced  proximad  to  its  muscle,  the 
extensor  carpi  radial  is  longus. 

29.  Extensor  carpi  radialis  brevis  (p.  174I.  Its  tendon  is  the  ' 
deeper  of  the  two  tendons  seen  when  isolating  the  tendon  of  the  , 
extensor  longus. 
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30.  Extensor  communis  digitorum  (p.   174,  and  Fig.  75,  m). 

31.  Extensor  lateralis  digilorum  (p.  175,  and  Fig.  75,  n). 
3J.   Extensor  carpi  ulnaris  (p.  176.  and  Fig.  75.  o). 
35.   Extensor  indicis  (p.  176,  and  Fig.  85,  c). 
3*.  Pronator  teres  (p.  179,  and  Fig.  77,  q). 

35.  Flexor  carpi  radialis  (p.  179,  and  Fig.  77,  r).  The  tendon 
of  the  flexor  carpi  radialis  should  not  be  traced  to  its  insertion  until 
the  deep  muscles  of  the  palm  of  the  hand  have  been  dissected. 

36.  Abductor  brevis  poUicis  (p.   184,  and  Fig.  77,  w). 

37.  Flexor  carpi  ulnaris  (p.  iSo,  and  Fig.  77,  /). 

38.  Palmaris  longus  (p.  1 79.  and  Fig.  77,  s).  In  dissecting  this 
muscle  be  careful  not  to  injure  the  part  of  the  flexor  sublimis  (Fig. 
77.  x)  that  rises  from  its  surface  (see  flexor  sublimis,  p.  181).  Cut 
the  palmaris  proximad  of  ihe  origin  of  the  flexor  sublimis  and  reflect 
it. 

39.  Flexor  sublimis  digitonim  (p.  181  and  Fig.  77,  x).     Tn 
one  or  two  of  the  tendons  through  the  sheaths  on  the  ventral  surfaces  \ 
of  the  first  phalanges.     Cut  and  reflect  the  radial  portion.  \ 

40.  Flexor  profundus  digitorum  (p.  181,  and  Fig.  77,  «).    After    , 
recognizing  the  parts  cut  through  the  tendons  of  the  first  and  filth 
pans  and  reflect  them  to  determine  their  origin.     Then  cut  through 
the  common  tendon  so  as  to  reflect  the  other  three  parts  together. 
Trace  one  or  two  of  the  tendon.s  to  the  distal  end  of  the  digit. 

41.  The  supinator  (p.   177,  and  Fig.  85,  b). 

42.  The  extensor  brevis  pollicis  (p.  178.  and  Fig.  85,  a). 

43.  Pronator  quadraius  <p.  183,  and  Fig.  87,  a). 
The    insertion  of  the  brachialis  and    clavobrachial  (Fig.    87,   c) 

and  of  the  biceps  (Fig.  87,  b)  should  now  be  examined. 

There  remain  to  be  dissected  the  small  muscles  of  the  palm  of 
the   hand.     If  these  have   been  injured  on  the  side  dissected, 
hand  of  the  other  side  may  be  used. 

44.  The  lumbricals  (p.  184,  and  Fig.  88,/). 

45.  The  flexor  brevis  pollicis  (p.   184,  and  Fig.  89,  a). 

46.  The  adductor  pollicis  (p.   185,  and  Fig.  89,  6). 

47.  The  abductor  djgiti  quinti  (p.   185,  and  Fig.  89,  i). 

48.  The  flexor  brevis  digiti  quinii  (p.  186,  and  fMg.  89,  h).  Cut 
and  reflect  it. 

49.  The  opponens  digiti  quinti  (p.  186,  and  Fig,  89,  g).  Cut 
and  reflect  it. 

50.  The  interossei  (p.  185,  and  Fig.  89). 


IV,    MiscLES  OF  THE  Neck  a.vd  THE  Deep  Muscles  of  the  Head. 

If  the  superficial  muscles  of  the  head  have  been  dissected  accord- 
ing to  the  directions  above  given  (p.  434),  the  skin  of  the  head  and 
neck,  and  the  external  ear,  will  have  been  removed,  and  the  speci- 
men is  ready  for  further  study.    The  parotid  and  submasiUa,^^  '^■»sv&.'^ 
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(Fig.  65,  1  and  2)  should  be  removed  if  this  has  not  been  done;  also 
the  l3nnphatic  glands  (Fig.  65,  8). 

If  the  superficial  muscles  of  the  head  have  not  been  dissected  and 
are  not  to  be,  remove  the  skin  from  the  side  of  the  neck,  head,  and 
foce  to  the  median  dorsal  line,  removing  the  thin  superficial  muscles 
with  the  skin.  Remove  also  the  parotid,  submaxillary,  and  lym- 
phatic glands  (Fig.  65,  1. 2,  and  8),  and  cut  through  the  ear-muscles 
and  the  cartilaginous  auditory  meatus  (under  direction)  and  remove 
the  external  ear.  Clean  fat,  connective  tissue,  etc.,  from  the  surface 
of  the  muscles  of  the  thorax,  neck,  and  head ;  then  dissect  as  follows  : 

1.  The  stemomastoid  (p.  139,  and  Fig.  65,  g).  Transect  and 
reflect  it. 

2.  The  cleidomastoid  (p.  120,  and  Fig.  65,  h).  This  has 
already  been  transected;  examine  now  its  origin. 

Remove  the  large  l3nnphatic  gland  beneath  the  stemomastoid  and 
close  to  the  tympanic  bulla,  and  clean  the  surface  of  the  muscles  in 
this  region. 

3.  The  levator  scapulae  ventralis  (p.  120,  and  Fig.  72,  t,  c',  c"). 
This  has  already  been  cut ;  study  now  its  origin. 

4.  The  sternohyoid  (p.  140,  and  Fig.  65,  e).  In  raising  it  begin 
at  the  cranial  end  and  take  care  not  to  injure  the  subjacent  sterno- 
thyroid (Fig.  65,  ^).     Transect. 

5.  The  sternothyroid  (p.  141,  and  Fig.  65,  g').     Transect. 

6.  The  stylohyoid  (p.  112,  and  Fig.  65,  d).     Transect. 

7.  The  digastric  (p.  107,  and  Fig.  65,  b).  Transect,  and  reflect 
completely,  to  the  origin  and  insertion. 

8.  The  mylohyoid  (p.  114,  and  Fig.  65,  c).  Transect  and 
reflect. 

9.  The  geniohyoid  (p.  113,  and  Fig.  67,  g), 

10.  The  jugulohyoid  (p.   113,  and  Fig.  67,  b), 

(The  extrinsic  muscles  of  the  tongue  (p.  228,  and  Figs.  67  and 
96)  may  be  dissected  at  this  point,  if  desired,  {a)  The  styloglossus; 
(b)  the  genioglossus;   (c)  the  hyoglossus.     They  need  not  be  cut. ) 

11.  The  masseter  (p.  108,  and  Fig.  65,  a).  Cut  the  superficial 
and  middle  layers  near  their  insertions  by  incisions  parallel  to  the 
border  of  the  jaw.  Cut  the  deep  layer  near  its  origin.  Look  for  the 
origin  of  fibres  of  the  temporal  muscle  from  the  inner  surface  of  the 
middle  layer. 

12.  The  temporal  (p.  no,  and  Fig.  63,  n).  Clear  its  outer  sur- 
face completely.  Cut  the  temporal  fascia  transversely  and  reflect  it 
toward  the  insertion  of  the  muscle,  with  the  superficial  portion  of  the 
muscle.  Cut  through  the  zygomatic  arch  at  its  two  ends  and  remove 
it,  dissecting  the  fibres  of  the  temporal  free  from  their  origin  on  its 
inner  surface.     Then  examine  the  insertion  of  the  temporal. 

(The  muscles  of  the  pharj^nx  (p.  232)  may  be  dissected  at  this 
point;  for  directions,  see  page  451.) 

13.  The  ceratohyoid  (p.  115).  To  uncover  this,  the  middle 
constrictor  of  the  pharynx  (Fig.  67,  y)  must  be  cut  and  reflected. 
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Cut  the  mylohyoid,  geniohyoid,  gtjnioglossus.  and  the  mucosa  1 
of  the  floor  of  the  mouth  free  from  the  mandible  on  both  sides,  so  f 
that  the  tongue  and  the  floor  of  the  mouth  may  be  drawn  ventrad  '■ 
and  turned  out  of  the  way,  exposing  the  roof  of  the  mouth  (as  iu  / 
Fig,  66,  p.  112).  Cut  through  one  side  of  the  pharynx  near  the  ] 
ventral  surface  and  turn  the  tongue  toward  the  uncut  side. 

The  roof  of  the  mouth  is  thus  exposed.      Dissect  next — 

14.   The  pterygoid  muscles  (Fig.  66).      Remove  the  mucosa  of  | 
the  roof  of  the  mouth,  especially  at  the  sides  of  the  soft  palate,  and 
the  two  pterygoid  muscles  (p.   iii)  are  exposed.     The  lower  jaw   ' 
may  be  removed  on  one  side  to  get  at  their  origin. 

(The  muscles  of  the  soft  palate  (p,  230,  and  Fig  66,  d  and  e), 
and  the  superior  constrictor  of  the  pharynx  {p.  233,  and  Fig.  66.  _/)    I 
may  be  observed  at  this  point,  if  desired.) 

■I.  The  scalenus  (p.  141.  and  Fig.  73,  /-/'").  To  trace 
cervical  portion,  cut  the  trachea  and  cesophagus  just  craniad  of  the 
first  rib,  cut  the  pharynx  and  hyoid  free  from  the  ventral  side  of  the 
head  and  neck,  and  remove  the  pharynx,  larynx,  ceaophagus,  and 
trachea  (these  should  be  preserved  for  future  study  of  the  larynx). 

2.  The  transversus  costarum  (p.  150,  and  Fig.  73,7). 

3.  The  serratus  posterior  superior  (p.  148,  and  Fig.  73,  /).  i 
Transect  this  at  about  the  middle  of  the  muscle-bundles,  and  reflect  ] 
it  in  both  directions. 

4.  The  serratus  posterior  inferior  (p.  148,  and  Fig.  73,  it),  ' 
Transect  and  reflect  as  in  the  last. 

5.  The  external  oblique  (p.   153,  and  Fig.  68,/).     Transec 
by  an  incision  parallel  to  its  tendon  of  origin  and  about  an  inch  from    | 
it,  and  reflect  in  both  directions. 

6-  The  internal  oblique  (p.  154.  and  Fig.  73,  o).  Transect  and  i 
reflect  as  above. 

7.  The  transversus  (p.  155,  and  Fig.  69,  /).  Requires  no 
further  dissection, 

8.  The  rectus  abdominis  (p.  155,  and  Fig.  73,  i).  Open  its 
sheath  by  a  longitudinal  incision  near  the  linea  alba. 

9.  The  external  intercostals  (p.  150.  and  Fig.  73,  m;  Fig.  69,  /). 
To  see  these,  remove  the  origins  of  the  levator  scapulae  and  serratus 
anterior;  also  the  serratus  posterior  superior. 

10.  The  internal  intercostals  (p.  151,  and  Fig.  69.  i).  To 
uncover  these,  remove  the  external  intercostals  from  between  two  or 
three  pairs  of  ribs, 

11.  The  transversus  thoracis  (p.  151).  To  see  this  muscle, 
which  lies  on  the  inner  surface  of  the  thoracic  wall,  it  is  necessary  to 
cut  through  the  ribs  on  one  side  one  or  two  inches  from  the  sternum, 
and  open  the  thorax.      The  muscle  can  then  be  observed  directly, 

(The  levatores  costarum  will  be  dissected  laie^.^ 


VI.     MUSCLHS   ON  THF.  VeNTBAL   SlDK  OF   THE  VBRTEBRAL    CoLCMN    IM  | 

THE  NacK  Region  (Fig.  72). 

Clean  the  surface  of  these  muscles,   removing  pharj-nx,   lar)*nx,  I 
(esophagus,  and  trachea,  if  this  has  not  been  done. 

1.  Longus  capitis  [p.  142,  and  Fig.  72,  a). 

2.  Longus  colli  (p.  144,  and  Fig.  72,  /,  g"'). 

3.  Levator    scapulas    ventralis    (p.    120,    and    Fig.    72.    c',    c"). 
Observe  its  origin, 

4.  Rectus  capitis  anterior  minor  (p,   143,  and   Fig.  71,  &].     To 
see  this,  cut  through  on  one  side  the  longus  capitis  and  one  head  of 
the  levator  scapulae  ventralis,  and  remove  the  proximal  portions,  03    , 
in  Fig.  7*. 

5.  Obliquus  capitis  superior  (p.  136,  and  Fig.  jz,  e). 

6.  Rectus  capitis  lateralis  (p.  143,  and  Fig.  72,  d). 


VII.    Muscles  of  the  Back  (p.  123). 

Remove  what  remains  of  the  dorsal  portion  of  the  latissimus  dord, 
serratus  posterior  superior,  and  serratus  posterior  inferior.      See  that  1 
the  skin  is  removed  completely  to  the  dorsal  middle  line,  or  even  for 
a  little  distance  over  onto  the  other  side.     There  is  thus  exposed   1 
the  lumbodorsal  fascia  {p.  i  z6),  covering  the  muscles  of  the  back, 

Cut  the  super6cial  layer  of  the  tumbodorsal  fascia   (that  from 
which   the   latissimus  dorsi  and  obliquus  extemus  abdominis  have 
origin)  by  an  incision  parallel  to  the  dorsal  median  line,  and  remove 
il.     The  muscles  of  the  back  are  thus  exposed   (Fig.  69).      Observe  j 
in   the   lumbar  region   the  longissimus  dorsi    (/",  _/"',  /"');    ir 
thoracic  region  the  longissimus  dorsi,  the  spinalis  dorsi  {g),  and  the  ] 
iliocostal  (A);  in  the  cervical  region  the  splenius  (Fig.  73,  i), 

I.  The   longissimus  dorsi  (p.    ia6,   and  Fig.   69,  y,  /",  /"). 
Notice  in  the  lumbar  region  the  strong  deep  layer  of  the  lumbodorsal 
fascia,  by  which  this  muscle  is  covered,  and  from  the  under  side  of 
which  many  of  the  fibres  of  the  muscle  take  origin.     Cut  this  fascia 
by  an  incision  parallel  to  the  dorsal   median   line  and  about  two 
centimeters  from  it,  from  the  level  of  the  crest  of  the  ilium  ! 
craniad  as  the  fascia  can  be  cut  without  cutting  into  the  muscle-librea  J 
(usually  to  about   the  level  of  the  last  rib).     Reflect  the  medial  1 
division  of  the  fascia  to  the  middle  line.     Reflect  the  lateral  division  1 
of  the  fascia  until  it  passes  into  the  muscle  and  cannot  be  farther  | 
reflected. 

Observe  then  in  the  lumbar  region  the  medial  (Fig.  70,  a)  and 
lateral  (Fig.  70,  b)  divisions  of  the  longissimus  dorsi,  and  the  portion 
(i')  of  the  lateral  division  taking  origin  from  the  lumbodorsal  fascia 
(c).  Dissect  apart  some  of  the  muscle-fibres  of  the  longissimus  and 
observe  their  origin  and  insertion. 

Trace  the  longissimus  dorsi  into  the  thoracic  and  cervical  regioi 
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(Fig.  69,  _/■',  /■"),  noting  the  separation  off  from  it  on  the  dorsal  side  I 
of  the  spinalis  dorsi  (Fig.  69,  g) ;  on  the  ventral  side  of  the  iliocostal 
(Fig.  69,  A). 

2.  The  extensor  caudie  lateralis  (p.  137,  and  Fig.  70,  _/"). 
Uncover  this  by  cutting  the  lumbodorsal  fascia  over  the  sacral  region, 

3.  The  iliocostalis  (p.  128,  and  Fig.  69,  i).  Uncover  this 
completely:  note  its  connection  with  the  longissimus  dorsi  at  the 
caudal  end.  Dissect  apart  some  of  its  muscle-bundles,  to  see  origin 
and  insertion. 

4.  The  splenius  (p.  131,  and  Fig.  73,  i).  Transect  this  by  an 
incision  beginning  at  its  lateral  border  about  four  centimeters  from 
the  cranial  end  of  the  muscle  and  extending  obliquely  craniodorsad 
to  the  craniomedial  angle  of  the  muscle.  Be  careful  not  to  injure 
the  longissimus  capitis  (Fig.  73,  g). 

5.  The  longissimus  capitis  (p,  131,  and  Fig.  73,  g).     Transect. 

6.  The  spinalis  dorsi  (p.  129,  and  Fig.  6g,  g).      Separate  some    ' 
of  its  muscle-fibre  bundles  and  trace  to  origin  and  insertion. 

7.  The  biventer  cervicis  (p.  132,  and  Fig.  69,  a).  Raise  its 
lateral  border,  turning  it  toward  the  middle  line,  and  transect  it  near 
its  caudal  end. 

8.  The  complexus  (p.  133,  and  Fig.  69,  6).  Raise  its  medial 
border,  and  transect  it  near  its  cranial  end, 

9.  The  longus  atlanlis  (p.   134,  and  Fig.  yi,/). 

10.  The  multifidus  spinae  (p.   130,  and  Fig.  70,  d).      Remove  a  \ 
part  of  the  longissimus  dorsi  in  the  lumbar  region,  and  trace  the.  ] 
course  of  the  fibres  of  the  multifidus  spinEe.      {It  desired  the  entire   I 
longissimus  may  be  removed  and  the  multifidus  spinx.  completely 
uncovered. ) 

1 1.  The  extensor  caud»  medialis  (p.  136,  and  Fig,  70,  e), 

12.  The  semi  spinal  is  cervicis  (p.  133,  and  Fig.  71,  c).  Dissect 
apart  some  of  its  fibre-bundles  to  see  origin  and  insertion, 

13.  The  interspinales  and  i nter trans versarii  (p.  131)  may  be  seen 
in  the  region  from  which  the  longissimus  dorsi  was  removed,  by 
removing  the  bundles  of  the  multifidus  spinK. 

14.  The  rectus  capitis  posterior  major  (p.  134,  and  Fig.  71,  a). 
Transect. 

15.  The  obliquus  superior  (p.   136,  and  Fig.  71,  e). 

16.  The  obliquus  capitis  inferior  (p.  136,  and  Fig.  71.  i). 

17.  The  rectus  capitis  posterior  medi us  (p.  135).     Transect. 

18.  The  rectus  capitis  posterior  minor  (p.   135). 

19.  The  levatores  costarum  (p.   150).      Remove  in  a  part  of  the 
thoracic  region  a  portion  of  the  iliocostal  and  longissimus  dorsi,  so 
as  to  expose  the  dorsal  ends  of  the  ribs.     The  levatores  costarum   , 
will  be  seen  as  bi;t  slightly  separated  bundles  continuous  with  the  1 
external  intercostals. 


VIII.    Mvsi 


;  Hind  Li: 


s  (p.  ,86). 


Remove  the  skin  and  superficial  fascia  from  the  lateral  surface  <l 
the   thigh.     Examine   the  fascia   tola   (p.    i86,   and    Fig.    68,    «)J 
Dissect : 

I.  The  biceps  femoris  (p.   194,  and  Fig.  68.  /).     Work  under  ii 
-  crania]  and  caudal  borders.     Find  the  tenuissimus  (Fig.  yo,  g)  pas 

ing  obliquely  beneath  it  and  reaching  its  caudal  border  in  its  distidf 
halt     Transect  the  biceps  without   injuring  the    tenuissimus,    . 
reflect  its  haJves. 

z.  The  tenuissimus  (p.  195,  and  Fig.  90,  g).     Transect. 

3.  The  caudofemoraiis  (p.   195,  and  Fig.  68,  j).     Transect. 

4.  The  gluteus  niaximus  (p.   ,87).     Transect. 

5.  The  sartorius  (p.  197,  and  Fig.  68,  q;  Fig.  91,  a).    Transect. 

6.  The  tensor  fasciae  latsc  (p.  1S7,  and  Fig.  68,  r).    Cut  the  fascia 
lata  along  the  distal  end  of  the  muscle-iibres  and  reflect  the  muscle. 

7.  The  gluteus  medius  (p.  188,  and  Fig.  9a,  b).      Work  under  it 
carefully,  separating  it  from  underlying  muscles;  cut  it  close  to  lts>^ 
tendon  of  insertion,  and  reflect  ii. 

8.  The  pyrilormis  {p.  188,  and  Fig.  163.  7,  p.  401).  Cut  andj 
reflect  it. 

9.  The  gemellus  superior  (p.  189,  and  Fig.  163,  b).  This  and  1 
the  next  muscle  will  sometimes  be  found  to  be  completely  united,  f 
Transect. 

10.  The  gluteus  minimus  (p.   189,  and  Fig.  163,  s).     Transect. 

II.  The  obturator  intemus  (p.  192,  and  Fig.  90,  t).  Cut  it  i 
the  dorsal  border  of  the  ischium  in  order  to  reflect  it.  The  who! 
origin  cannot  be  seen  at  this  stage. 

11.  The  gemellus  inferior  (p.   190). 

13.  The  gracilis  (p.  198,  and  Fig.  91.  i).     Transect. 

14.  The  semitendinosus  (p,  196,  and  Figs,   90  and  91, 
92,  I*).     Transect. 

15.  The  semimembranosus  {p.  196,  and  Figs.  90  and  91, 
92,  h,  h').     Transect. 

16.  The  adductor  femoris  (p.  198,  and  Figs.  90  and  91,  A;  ^<&^ 
92,  g).     Transect. 

17.  The  quad  rat  us  femoris  (p.  191,  and  Fig.  ^o, /).     Transe 

18.  The  obturator  extemus  (p.  191). 

19.  The  adductor  longiis  (p.   199,  and   Fig.    92./).     This  and'' 
the  following  will   sometimes  be  found   to   be  almost  completely 
united.     Transect. 

ao.   The  pectineus  (p.  200,  and  Fig.  92,  c).      Transect. 

21.  The  iliopsoas  (p.  193,  and  Fig.    91,  c:  Fig.   92,  d).     Only 
its  distal  part,  near  the  insertion,  can  be  seen  at  present. 

22.  The  capsularis  (p.  190),     Transect. 

23.  The  quadriceps  femoris  (p.  201).      Isolate  the  rectus  femoris 
(Fig.  92,  b)  as  far  as  its  junction  with  the  vastus  lateralis;  cut  it  tt-^ 
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this  point  and  reflect  its  proximal  portion.  Turn  aside  the  distal 
end  and  find  beneath  it  the  transverse  aponeurosis  between  the  vastus 
medialis  and  the  vastus  lateralis,  and  covering  ihe  vastus  intermedius. 
The  vastus  lateralis  (Fig.  yo,  ti)  may  be  cut  near  the  middle  and 
dissected  up  from  Its  origin  in  both  directions;  the  vastus  in 
is  thus  exposed.  The  vastus  medialis  (Fig.  92,  c)  and  the  vastus 
inlermediua  need  not  be  cut. 

24-  The  gastrocnemius  {p.  203.  and  Fig.  90,  m;  Fig.  91,  i). 
It  may  be  raised  cautiously  near. its  middle  and  divided.  Care 
should  be  taken  not  to  divide  the  underlying  plantaris  (Fig.  90,  /). 
After  noting  the  connection  of  the  outer  head  with  tht  plantaris,  the 
laller  may  be  divided  and  reflected,  together  with  the  outer  head. 

25.  The  plantaris  (p.  305,  and  Figs.  90  and  91.  /), 

2(1.  The  flexor  brevis  digitorum  (p.  212).  In  tracing  its  tendon 
note  the  three  branches  of  the  common  plantar  ligament  which 
emerges  from  between  the  second  and  third  tendons.  The  (. 
branch  is  inserted  into  the  fascia  covering  the  base  of  the  fifth  digit, 
while  the  other  two  spread  out  into  the  bilobed  pad  of  the  sole. 

17.  The  soleus  (p.  205,  and  Fig.  90,  0).     Cut  and  reflect. 

28.  The  popliteus  (p.  206,  and  Fig.  92,  i).  Cut  verj-  near  the 
origin  and  reflect. 

The  three  following  deep  muscles  on  the  ventral  surface  ( 
shank  are  covered  by  the  deep  crural  fascia  (p.  306)  which  separates 
them  from  the  overlying  muscles.     It  should  be  removed. 

29.  The  flexor  longus  hallucis  (p.  207,  and  Fig.  91,  m).  Divide 
the  muscle  at  its  junction  with  the  tendon.  Open  the  canals  on  the 
astragalus  and  calcaneus  and  reflect  the  tendon,  cutting  the  tendon 
of  the  flexor  longus  digitorum  near  its  insertion  and  dividing  at  the 
middle  the  quadratus  plants  (p.  213)  which  may  be  found  inserted 
into  its  ventral  surface. 

30.  Flexor  longus  digitorum  (p.  208,  and  Fig.  91,  n).  This 
may  be  divided  very  near  its  origin. 

31.  Tibialis  posterior  (p.  208,  and  Fig.  91,  o).  This  may  be 
divided  near  its  tendon. 

32.  Peroneus  longus  (p.  209.  and  Fig.  90,  g).  The  overlying 
tendons  may  be  cut  in  tracing  its  insertion. 

33.  Peroneus  brevis  (p.  210,  and  Fig.  90,  j). 

34.  Peroneus  tertius  (p.  210,  and  Fig.  90,  r). 

35.  Extensor  longus  digitorum  (p.  210,  and  Fig,  90,  p), 

36.  Tibialis  anterior  (p.  211,  and  Fig.  90,  «). 

37.  The  extensor  brevis  digitorum  (p.  212,  and  Fig.  90,  u 

38.  The  quadratus  plants  (p.  213).     It  was  cut  in  dissecting  the   , 
flexor  longus  hallucis. 

39.  The  lumbricales  (p.  213). 

40.  The  interossei  (with  the  muscles  of  the  fifth  digit)  (p.  214). 

41.  The  tarsal  muscles  (p.  215).  The  overlying  ligaments  must 
be  removed  in  order  to  expose  the  scaphocuneitorm. 


I 
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THE  Ventral  Side  or 
AND  Pelvic  Regioks. 

Remove  the  ventral  and  lateral  walls  of  the  thorax  completely, 
ss  far  back  as  the  diaphragm, — leaving  only  a  ring  attached  to  the 
margin  of  the  diaphragm.  Remove  the  abdominal  walls  in  the  same 
way,  as  far  back  as  the  pubis,  leaving  the  diaphragm  in  position- 
Remove  the  thoracic  viscera  (the  heart  and  lungs  may  be  preserved 
for  future  study).  Remove  also  the  abdominal  viscera  as  tar  back 
as  the  beginning  of  the  pelvis,  cutting  the  large  intestine  where  it 
passes  into  the  pelvis.  The  dorsal  wall  of  the  abdominal  cavity 
should  be  cleared  of  fat,  blood-vessels,  etc.,  without  injury  to  the 
crura  of  the  diaphragm. 

1.  The  diaphragm  (p.  151,  and  Fig.  74).  Study  by  transmitted 
light,  to  see  the  tendons,  etc. 

2.  The  psoas  minor  (p.  139,  and  Fig.  162. -s^  p.  398).  Find  its 
tendon  and  separate  it  from  the  iliopsoas  (Fig.  i6j,  g)  as  far  craniad 
as  this  can  be  done  without  tearing  the  fibres, 

3.  The  iliopsoas  (p.  tgj,  and  Fig.  162,  8).  Find  both  portions; 
isolate  them  as  far  as  it  can  be  done. 

4.  The  quadratus  lumborum  (p.  139).  Free  the  lateral  edge  ol 
the  iliopsoas  from  the  abdominal  wall  and  turn  the  whole  muscle 
medtad  as  far  as  possible.  The  bundles  of  the  quadratus  lumborum 
will  be  found  beneath  it,  against  ihe  transverse  processes  of  the 
lumbar  vertebra. 

With  a  heavy  cartilage-knife  separate  the  two  innominate  bones 
along  the  pelvic  symphysis.  This  is  easily  done  if  the  knilc  is 
inserted  exactly  into  the  line  of  junction  of  the  two  bones.  Divaricate 
the  edges  some,  distance,  so  as  10  make  a  ventral  opening  into  the 
pelvic  cavity.  If  necessary,  part  ol  the  innominate  bone  of  one  side 
may  be  removed  to  make  the  opening  larger. 

Find  the  thin  sheet  of  fibres  forming  the  levator  ani  muscle  {Fig. 
i6a,  ti)  at  the  side  of  the  rectum,  attached  to  the  edge  of  the  sym- 
physis. Carefully  free  the  rectum  and  urogenital  organs  from  this 
and  rem'ove  them  as  far  as  the  anus,  leaving  the  levator  ani  intact. 

S-   The  iliocaudalis  (p.   137,  and  Fig.  161,  ir), 

6.  The  levator  ani  (p.  269,  and  Fig.  162,  11). 

Remove  with  great  care  the  levator  ani  and  iliocaudalis  of  one 
Bide,  by  cutting  first  the  attachment  to  the  symphysis  and  the  ilium, 
turning  the  muscle  mediad,  then  cutting  Ihe  attachment  to  the  tail. 
There  are  thus  exposed  on  the  lateral  wall  of  the  thorax  the  medial 
surface  of  the  obturator  inlernus,  craniad  of  it  the  pyriformis,  caudad 
of  it  the  quadratus  (emoris.  Dorsad  of  these  is  the  abductor  caudae 
intern  us. 

7.  The  abductor  caudae  intemus  (p.  137). 
On  the  ventral  surface  of  the  tail  arc  exposed  the  following: 

8.  The  flexor  caudse  longus  (p.  138,  and  Fig.  i6z,  is). 

9.  The  flexor  caudle  brevis  (p.  138,  and  Fig.  i6a,  is). 


PRACTICAL   DIRECTIONS. 

X.   Muscles  of  thb  Tail  (p.  136). 
By  removing  the  skin  of  the  tail,  all  the  muscles  of  the  tail  are 
now  easily  seen. 

i>  '1  3.  4,  5 — see  5,  6,  7,  8,  9,  above  (IX). 

6.  The  abductor  caudre  exteraus  (p.  137,  and  Fig.  113,  b;  Fig. 
70,  g)- 

7.  The  extensor  caudje  lateralis  (p.  137,  and  Fig.  70,  _/"). 

8.  The  extensor  caudse  medialis  (p.  136,  and  Fig.  70,  e). 

THE   VISCERA. 

Kill  the  specimen  with  chloroform  and  inject  with  the  five 
cent,  formalin,  or  the  mixture  of  formalin  and  glycerine,  as  for  the 
muscles.  (It  is  an  advantage  if  the  preliminary  examination  of  the 
viscera  can  be  done  in  a  perfectly  fresh,  uninjected  specimen;  such 
a  specimen  can  be  kept  but  a  day  or  two,  however.  After  one  day's 
examination  the  skin  may  be  removed  and  the  specimen  placed  in 
two  per  cent,  formalin;  it  will  usually  be  fairly  well  preserved  by 
this,  though  the  formalin  is  too  strong  to  make  the  later  dissection 
pleasant.  The  specimen  cannot  be  preserved  in  this  manner  unless  , 
the  skin  is  removed,  and  a  sufficient  quantity  of  fonnalin  used.) 

Preliminakt  Examination  of  the  Viscera. 

(In  thitj  preliminary  examination  ihe  descriptions  in  the  text  need  ' 
not  be  read,  except  when  this  is  specially  directed.) 

Wet  the  hair  along  a  line  from  the  symphysis  of  the  jaw  to  the 
pubis.  Part  it  and  make  a  longitudinal  incision  through  the  :' ' 
along  the  line.  Make  a  transverse  incision  of  the  skin  five  centime 
caudad  of  the  xiphoid  process  and  reflect  the  flaps.  -  Incise  the  body 
wall  from  the  last  rib  to  the  pelvis  along  the  same  line  as  above  and 
also  transversely.  Reflect  the  flaps  without  injuring  the  ligaments  of 
the  bladder.  Make  an  incision  through  the  pectoral  muscles  between 
the  first  rib  and  the  ventral  attachment  of  the  diaphragm  and  about 
one  centimeter  from  the  median  line.  Make  a  second  incision  of  the 
muscles  from  the  cranial  end  of  the  first  incision  along  the  angles  of 
the  ribs  to  near  the  dorsolateral  attachment  of  the  diaphragm.  Cut 
the  ribs  and  thoracic  wall  along  these  incisions  with  strong  scissors; 
connect  the  two  incisions  at  their  caudal  ends,  and  remove  the  lateral 
thoracic  wall  thns  circumscribed.  Note  the  thoracic  and  abdominal 
cavities,  separated  by  the  diaphragm. 

Note  the  following  viscera  in  their  fresh  condition : 

A.    In  the  abdominal  cavity  (without  injuring  anything) 

1.  The  liver,  dark  red  and  lobed,  in  the  cranial  part  of  the 
cavity,  lying  against  the  diaphragm. 

2.  The  gall-bladder  partly  imbedded  in  the  right  median  lobe. 

3.  Displacing  the  liver  craniad.  the  stomach  is  seen  dorsad  of  its 
left  lobe.  It  may  extend  dor^d  of  the  right  lobe,  its  size  depending 
on  the  degree  of  distension. 
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APPENDIX. 


ileum. 


middle  line. 
ind   d] 
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4.  The  duodenum  or  first  part  of  the  small  intestine  leaves 
stomach  at  its  right  side  craniad  and  makes  a  U  bend,  the  head 
which  is  directed  caudad ;  it  then  turns  toward  the  middle  line  di 
of  the  remaining  part  of  the  small  intestine. 

5.  The  great  omentum  Is  a  thin  fold  of  peritoneum  with  man] 
bands  of  fat.  It  passes  like  a  curtain  from  the  great  C 
the  stomach  ventrad  of  the  coils  of  the  small  intestine  (ileum).  It  is 
tucked  beneath  the  mass  of  coils  at  the  sides  and  caudally,  and  folds 
of  it  extend  between  the  individual  coils.    Turn  it  craniad  and  note — 

6.  The  numerous  coils  of  the  third  part  of  the  small  intestine  or 
these  to  one  side  and  note — 

nnection  of  the  ileum  with  the  duodenum  across  the 
An  indefinite  part  of  the  intestine  between  the  ileum 
n   is  called  the  jejunum,  because  in  man  it  is  found 

empty  after  death. 

8.  The  passage  of  the  ileum  into  the  side  of  the  large  intestii 
which  begins  on  the  right  side  just  caudad  of  the  loops  of 
duodenum.  The  first  part  of  the  large  intestine  is  the  colon, 
may  be  traced  first  toward  the  head  (ascending  colon),  then  sinisti 
caudad  (transverse  colon)  and  then  caudad  (descending  coli 
descending  colon  returns  to  the  middle  line  and  the  large  intestii 
then  continues  to  the  anus  as  the  rectum. 

The  blind  pouch  of  the  colon  which  lies  caudad  of  the  openi 
of  the  ileum  is  the  csecum. 

9.  Turn  the  duodenum  toward  the  left  and  note  the  pancrea; 
a  light  red,  elongated  organ  which  stretches  along  the  griater  curvi 
ture  of  the  stomach  and  thence  between  the  two  lines  oE  the  duodenal^; 
U  to  its  bottom. 

10.  The  spleen,  parallel  to  the  gastric  portion  of  the  pancreuL 
It  is  deep  red  (darker  than  the  pancreas  and  not  so  brown  as  thi 
liver)  and  is  held  against  the  great  curvature  of  the  stomach  by 
of  the  great  omentum. 

1 1.  The  kidneys,   close  against  the  dorsal  body  wall  and  ii 
tact  with  the  caudal  part  of  the  liver. 

II.   The  bladder,  in  the  median  line  at  the  caudal  end  of  th* 
cavity,  held  in  place  by  the  suspensory  ligament,  which  j 
midventral  line,  and  by  the  lateral  ligaments. 

13.  The  mesenteric  glands,  large  grayish-red  glands  one  to  foui 
centimeters  long,  more  numerous  in  the  mesocolon. 

14.  In  the  female,  lying  against  the  ventral  surface  of  the  rectum, 
the  uterus.  It  divides  into  two  horns  which  diverge.  Near  the  end 
of  each  horn  the  ovary. 

15.  The  peritoneum.     Study  and  understand  the  description  of 
it  (p.  Ji8).      Dissect  some  of  it  free  from  the  body  wall,     (Trace 
folds  by  aid  of  a  diagram  and  model.) 

B.    In  the  thoracic  cavity: 

I.  Tlie  lungs,    Kach  is  divided  into  lobes,  three  on  the  left,  f< 
on  the  right.     The  caudal  right  lobe  pushes  the  mediastii 
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the  left  and  thus  lies  in  a  pocket  dorsocaudad   of  the  heart  and  ] 
dorsad  of  the  vena  cava  inferior. 

1.    The  pleurse.    Each  pleura  is  a  membrane  like  the  peritoneum. 
It  covers  the  diaphragm  and  the  thoracic  walls  and  is  reflected  onto   ( 
the  lungs.      Hence  it  is  divided  into  costal  and  pulmonary'  purtiona. 
Read  the  description    (p.    317)  and  trace  their  connection.      Each   ' 
pleura  forms  a  closed  sac. 

3.  The  mediastinal  septum  or  median  vertical  portion  iormed'hy 
the  apposition  of  the  medial  walls  of  the  two  pleural  sacs.  It  divides 
the  thorax  into  halves. 

4.  In    the    mediastinum    or    space    between    the    halves    of   the  j 
mediastinal  septum  are  seen — 

a.   Ventrally  (i.e.,   in  the    anterior   mediastinum),   blood-vessels    ' 
and  fat,  and  craniad  the  pink  thymus  gland.     Read  the  description 
of  the  thymus  (p.  254.  and  Fig.  107). 

i.  Dursally  (i.e.,  in  the  posterior  mediastinum)  the  trachea  (best 
seen  craniad),  the  (Esophagus  (best  seen  caudad),  and  the  aorta, 

c.  In  the  middle  (reckoning  in  a  dorsoventral  line)  (i.e.,  in 
middle  mediastinum)  the  heart,  with  the  inferior  vena  cava  approacbinff  ] 
it  from  the  rear.  Prick  into  the  mediastinum  and  inflate  it.  Rem 
the  thoracic  wall  opposite  the  one  already  removed,  so  as  to  stretch  ' 
the  mediastinum  and  show  it  more  clearly.  Expose  the  trachea 
beneath  the  caudal  end  of  the  sternomastoidei,  Note  the  thyroid 
gland  (Fig.  96,  s,  p.  iztj).  Insert  a  blowpipe  without  injury  to  the 
thyroid,  and  inflate  the  lungs.  Cut  the  sternum  at  its  caudal  end  and 
turn  it  craniad,  cutting  the  mediastinal  septum  and  noting  its  double 
character. 

Dissect  the  mediastinal  septum  from  the  thymus  so  as  to  expose 
this  organ. 

d.  The  pericardium,  a  relatively  thick-walled  sac,  within  which  the 
heart  lies.  The  pericardium  is  covered  by  the  mediastinal  septum 
on  each  side,  but  not  dorsallyand  ventrally.  Dissect  the  mediastinal 
septum  from  the  pericardium.  Prick  and  inflate  the  pericardium. 
Optn  it  and  expose  the  heart. 

Dissection  of  the  .\limentarv  Canal. 

Study  and  verify  the  descriptions  of  the  organs  as  Iliey  are  dis- 
sected. 

I.  Salivary  glands  (p.  223). 

1.  Keep  the  mouth  open  by  a  cork  between  the  teeth.  Find  the 
papillae  upon  which  open  the  sublingual  and  submaxillary  ducts  (pp. 
223  and  224);  remove  the  mucosa  and  enlarge  the  opening  and 
insert  a  black  bristle  into  either  duct.  Trace  the  duct  by  the  bristle 
as  far  au  possible  on  the  floor  of  the  mouth. 

2.  Find  the  white  ridge  formed  on  the  check  by  the  parotid  duct 
(p.  2ij).      It  is  opposite  the  molar  tooth,  and  at  its  cranial  end  the 
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opening  of  the  duct  is  aeun.     P^nlarye  llie  opening  and  insert  a  black 
bristle  ai<  far  as  possible. 

3.  Remove  the  skin  and  ihc  skin-muscles  from  the  side  of  the 
face,  beginning  at  the  caudal  end  and  working  craniad.  At  the 
cranial  border  of  the  carotid  on  tlie  ventral  side  look  carefully  for  the 
parotid  duct  with  the  bristle  in  it.  The  duct  is  then  easily  traced 
by  the  removal  of  the  skin  and  muscles.  Study  the  parotid  gland 
(Fig.   r3i.  10.  p.  322). 

4.  Remove  the  facial  vein  (Fig.  131.  i  and  c)  and  lymphatic 
gland  {Fig.  131,  i;!)  covering  the  submaxiliarj-  gland  (Fig,  iji,  11} 
and  clean  its  outer  surface.  Raise  it  and  find  the  submaxillary  duct 
leaving  its  inner  surface.  Reflect  the  digastric  and  mylohyoid 
muscles  and  trace  the  duct  to  the  oral  mucosa.  The  remainder  of 
its  course  is  shown  by  the  bristle  on  the  inside  of  the  mouth. 

5.  The  sublingual  gland  is  uncovered  in  dissecting  the  submaxil- 
lar)-. Its  duct  is  seen  by  the  side  of  the  submaxillary.  It  may  be 
pricked  near  the  gland  and  a  bristle  passed  to  its  opening. 

6.  The  infraorbital  gland.  Expose  it  by  removal  of  the  zygo- 
matic arch  and  masseter  muscle.  Find  its  duct  by  dissecting  apart 
the  lobules  at  its  ventral  end.  Prick  the  duct  and  insert  a  bristle  to 
find  its  inner  opening. 

7.  The  molar  gland.  Find  it  by  raising  the  orbicularis  oris  of 
the  lower  lip.  By  raising  its  ventral  border  and  dissecting  between 
it  and  the  mucosa  the  ducts  may  be  found  and  perhaps  pricked  and 
bristles  inserted. 

II.  The  mouth-cavity.  Study  the  general  description  (p.  221); 
the  lips  and  the  cheek.  Then  remove  the  masseter  muscle  and  the 
caudal  part  of  the  zygoma.  Cut  through  the  mandible  between  the 
first  premolar  and  the  canine  tooth.  Then  disarticulate  the  mandi- 
ble, cut  the  cheek  and  also  the  mylohyoid  muscle  and  oral  mucosa 
parallel  to  the  medial  border  of  the  mandible,  and  remove  the  mandi- 
ble with  the  parts  thus  left  attached  to  it.  The  organs  in  the 
mouth-cavity  are  thus  left  exposed  and  should  be  studied.  To 
demonstrate  the  incisive  ducts  (p.  212)  pass  a  bristle  into  them. 

The  teeth  (p.  224).  These  should  be  studied  on  a  skull  in 
which  the  roots  of  the  teeth  have  been  laid  bare  by  means  of  the 
bone-forceps,  as  in  Figs.  93  and  94. 

The  tongue  (p.  226,  and  Fig.  95).  Study  its  dorsal  surface,  the 
papillae,  etc.  Then  dissect  its  muscles  (p.  128)  from  the  ventral  side. 
The  stylohyoid,  digastric,  and  mylohyoid  muscles  must  be  removed. 
Then  dissect  (a)  the  styloglossus  (Fig.  96,  e),  {b)  the  genioglossus 
(Fig.  96,  /),  (c)  the  hyogios-sus  {Fig.  96,  h).  Make  a  transverse 
section  of  the  tongue  to  see  the  intrinsic  muscle-fibres. 

III.  The  thyroid  gland  {p.  254,  and  Fig.  96.  0).  Clean  the 
stemomastoid  muscles.  Cut  their  interdigitating  portions  along  the 
median  line  and  reflect  them.  Find  the  lateral  lobe  of  the  thyroid 
gland  beneath  the  lateral  borders  of  the  sternohyoid  muscles. 
Dissect  it,  being  careful  not  to  destroy  the  delicate  isthmus. 
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IV.  The  pharynx  (p.  231)-  Remove  the  large  lymphatic  gland 
between  the  ailantal  transverse  process  and  the  larynx.  Clean  the 
outer  surface  of  the  phaiynx.  Dissect  the  muscles  of  the  pharynx 
(p.  232)  as  follows: 

(a)  The  interior  constrictor  (Fig.  96,  i). 

{6)  The  middle  constrictor  (Fig.  96,  /). 

ic)  The  glossopharj-ngeus  (Fig.  96,  i ). 

(rf)  The  stylopharjTigeus  (Fig.  96,  /). 
The  Buperior  constrictor  cannot  well  be  seen  at  this  point ;  it  will 
be  examined  later. 

Disarticulate  the  cranial  cornu  of  the  hyoid  from  the  bulla 
tjTnpani  and  make  an  incision  the  length  of  the  lateral  wall  of  the 
pharj'nx  so  as  to  expose  its  ca\-iiy;  study.  Examine  its  opening  into 
the  mouth-cavity  and  study  the  general  description  (p.  231).  Find 
and  study  the  soft  palate  (p.  230).  Dissect  the  tensor  and  levator 
palatini  muscles  (p.  230,  and  Fig.  66,  d  and  e,  p.  iiz),  using,  if 
necessary-,  the  specimen  on  which  the  other  muscles  were  dissected. 
Then  slit  the  soft  palate  lengthwise  at  one  side  of  the  median  line  to 
expose  the  nasophar)'nx  (p.  231).  Bring  the  choanK  inlo  view  by 
use  of  a  bit  of  mirror-glass.  Pass  a  bristle  into  the  nares  and  out  at 
the  choame.  Pass  a  bristle  through  the  Eustachian  tube  into  the 
middle  ear. 

V.  (Esophagus  (p.  234)-  After  completing  the  study  of  the 
phar>-nx,  leave  the  larynx  and  lungs  in  position  and  by  displacing 
them  toward  the  right  follow  the  cesophagus  to  its  termination. 
Open  it  to  see  the  folds  of  the  mucosa. 

VI.  Cut  through  the  duodenum  at  its  distal  end  and  through  the 
duodenal  mesentery  so  as  to  separate  the  stomach  and  duodenum, 
with  the  liver,  pancreas,  and  spleen,  from  the  remainder  o(  the 
alimentary  canal.      Float  the  parts  in  a  dish  of  water. 

VII.  Study  the  stomach  (p.  234,  and  Fig.  97).  Cot  out  the 
ventral  wall  of  the  stomach  and  wash  it  out,  so  as  to  study  its  cavity, 
and  then  continue  the  cut  so  as  to  expose  the  pyloric  valve  (p.  235). 

VIII.  Study  the  duodenum  (p.  236),  Cut  away  the  ventral 
walls  of  the  duodenum  far  enough  to  expose  the  ampulla  of  Vater, 

IX.  Study  the  liver  (p.  239.  and  Figs.  100  and  loi).  Expose 
the  hepatic  duct  of  the  left  lateral  lobe  near  its  entrance  into  the 
lobe,  and  follow  it  so  as  to  expose  it  fully.  If  necessary,  prick  it  and 
inflate  with  blowpipe  in  order  to  follow  it.  Then  expose  the  cystic 
duct  and  other  hepatic  ducts  and  follow  them  to  or  from  the  common 
bile-duct.  Trace  the  latter  to  the  duodenum.  If  the  air  does  not 
enter  any  duct  readily,  it  may  be  made  to  do  so  by  manipulating  the 
duct  so  as  to  break  up  the  precipitated  bile  which  obstructs  it. 

X.  Study  the  pancreas  (p.  241,  and  Fig.  102).  Expose  the 
pancreatic  duct  near  its  entrance  into  the  ampulla  of  Vater,  by 
lemoving  the  peritoneum  from  the  pancreas  just  caudad  of  the  end 
of  the  common  bile-duct,  and  by  dissecting  apart  the  pancreatic 
lobules  until  the  duct  appears.      (If  possible,  expcist  ^V^j^i  vV^ 
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sory  duct  in  the  same  way  on  the  ventral  side  of  the  pancreas,  twol 
centimeters  caudoventrad  of  the  ampulla  of  Vatcr.  Prick  and  inflate,  j 
Trace  its  connection  with  the  main  duel.  To  demonstrate  its  open-l 
in^  pass  a  bristle  through  an  opening  in  it  into  the  duodenum.M 
(The  pancreatic  duct  may  be  injected,  if  desired.)  ■ 

XI.  The  ventral  wall  of  the  duodenum  should  now  be  removed.  I 
Cut  out  a  small  piece,  clean  its  mucosa  with  a  fine  brush  andl 
examine  the  villi  with  a  lens.  Demonstrate  the  coats  of  the  duodenal  I 
wall  by  stripping  them  off  with  forceps.  1 

XII.  The  ampulla  of  Vatcr  (p.  236).  Pass  bristles  througliJ 
openings  in  the  common  bile-duct  and  pancreatic  duct  into  ituel 
duodenum  through  the  ampulla.  Slice  away  the  duodenal  walM 
parallel  to  tlie  bristles  until  the  bristles  are  exposed.  ■ 

XIII.  The  spleen  (p.  242,  and  Fig.  102).  I 

XIV.  Cut  the  mesentery  from  the  small  intestine  and  colon  and  \ 
slit  ihem  both  lengthwise,  but  do  not  destroy  the  ileocolic  valve.  I 
Wash  and  brush  the  mucous  membrane  clean  and  study  the  villi,  J 
solitary  glands,  and  Peyer's  patches.  Study  the  ileocolic  valve  I 
(Fig.  99)  and  open  it  to  study  its  inner  surface.  I 

DISSECTION  OF   THE  ORGANS  OF   RESPIRATION.  I 

I.  The  nasal  cavity  {p.    243)-      Review  the  description    of  the  t 
nasal  cavity  given  under  the  Bones  (p.  59).     Study  the  cartilaginous  I 
framework  that  supports  the  external  nose  (p.  243);  make  a  cros9>  1 
section  of  the  framework  near  the  end  of  the  nose  and  verify  the  I 
description  (p.  244.  and  Fig,  103)-     Without  injuring  the  larynx  or  J 
tongue  saw  through  the  head  in  a  vertical  plane  and  a  little  lo  one  " 
side  of  the  median  line.      (If  desired,  the  brain  may  first  be  removed 
from  the  specimen  and  preserved  for  future  study.      For  directions, 
see  page  462.     The  removal  of  the  brain  does  not  injure  the  head 
for  the  study  of  the  nasal  cavity ;  the  skull  may  be  sawn  lengthwise 
in  the  same  way  as  before. )     Wash   out    the  cut  surfaces  before 
examining.      Find  the  ventral  concha;  (p.  40),  the  labyrinths  of  the  I 
ethmoid  (p.  43).  the  inferior  meatus  of  the  nose  (p.  243),  and  by  4 
bristles   the   lachrj-mal   duct   or   canal    fp.    245).      The   lachrymal    ' 
duct  is  conveniently  found  by  passing  bristles    into    the  openings 
of  the  lachrymal  canals.     One  of  these  is  to  be  found  on  the  bonier 
of  each  eyelid,  two  or  three  millimeters  from  the  inner  angle  of  the 
eye  (seep.  4>o).  J 

Cut  the  a-sophagus  and  trachea  at  the  point  where  the  blowpipe  J 
was  inserted  into  the  trachea.  Separate  the  tongue,  hyoid,  larynx,  I 
cesophagus,  and  first  part  of  the  trachea  from  the  adjacent  parts  and  I 
remove  them.  1 

II,  The  lar)'nx  (p.  246).  (t)  Read  the  description,  studying  the  I 
cartilages  (p.  247)  on  a  preparation  (Fig,  104),  Then  very  carefully  J 
remove  the  pharynx  and  its  constrictor  muscles,  the  sternothyroid^ 
and  remains  of  sternohyoid  muscles,  and  (2)  dissect  the  muscles  offl 
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the  larynx  (p.  249,  and  Fig.  105),  Dissect  all  those  of  one  side 
first.  The  mucosa  lining  the  vestibule  and  midttle  portions  oE  the 
laryngeal  cavity  must  be  removed.  Alter  studying  the  muscles, 
remove  the  muscles  and  entire  mucosa  by  scraping  careiuliy  with  a 
dull  but  smooth  scalpel,  and  study  the  cartilages  {Fig.  104). 

III.  The  trachea  and  lungs  (p.  251,  and  Fig.  106).  The  distal 
end  of  the  trachea  and  lungs  may  now  be  removed  with  the  heart 
from  the  body.  The  lungs  may  be  inflated  with  the  bellows.  The 
bronchi  should  then  be  exposed,  cleaned,  and  followed  as  far  as 
possible  into  the  lungs.  The  heart  should  be  preserved  for  future 
study. 

niSSECTION  OF   THE  UROGENITAL   ORGANS. 

A.  Excrelvry  Organs. 

1.  Expose  the  kidney  (p.  255.  and  Fig.  108)  by  removal  of  the  J 
peritoneum  and  the  surrounding   fat,  taking  care  not  to  open  the  ] 
capsule  of  the  kidney.      In  removing  the  fat  from  the  cranial  end  do 
not  injure  the  suprarenal  body  (p.  257),  which  should  be  studied. 

2.  Open  the  capsule  of  the  kidney  and  slice  away  its  ventral  wall 
to  expose  the  sinus.  After  dissecting  the  contents  of  the  sinus  open 
the  pelvis  and  study  the  papilla.  Pass  a  bristle  from  the  pelvis  into 
the  ureter. 

3.  Make  a  median  section  ol  the  kidney  parallel  to  its  ventral 
surface  and  study  structure  {Fig.  109). 

4.  Trace  the  ureter  to  the  bladder,  being  careful  not  to  injure 
the  vas  deferens.  Study  the  bladder  and  its  ligaments,  structure  of 
its  wall,  etc.  Pass  a  bristle  through  the  ureter  into  it  and  then  open 
it  to  sec  the  openings  of  the  ureter.  Trace  the  neck  of  the  bladder  to 
the  pubis. 

B.  Alale  Genital  Organs. 

1.  Study  the  external  genital  organs  {p.  257). 

2.  Carefully  remove  the  integument  about  the  anus  and  expose 
the  external  sphincter  ani  muscle  (p.  268,  and  Fig.  113,  ().  Trace 
it  to  its  origin.  Remove  the  integument  of  the  scrotum  and  dissect 
the  intercolumnar  fascia,  the  levator  scroti  muscle  (p.  271,  and  Fig. 
113./).  the  tunica  vaginalis  communis,  and  propria  (p.  258). 

3.  The  testis ;  the  epididymis  with  great  care,  especially  in 
uncovering  the  vasa  efferentia;  the  vas  deferens  and  spermatic  cord 
(p.  259,  and  Figs,  no  and  in). 

4.  Follow  the  cord  to  the  external  inguinal  ring  (p.  259)  and 
expose  the  ring.  Dissect  off  in  order  from  the  inguinal  canal:  (a) 
The  external  oblique  muscle;  (b)  the  intexnal  oblique  muscle;  (c) 
the  transversus.  In  this  way  the  cord  is  followed  with  its  tunica 
communis  and  tunica  propria  to  the  internal  inguinal  ring. 

5.  Trace  the  vas  deferens  (p.  260,  and  Fig.  iii)  within  the 
abdominal  cavity  as  far  as  it  can  be  seen  dorsad  of  the  neck  of  the 
bladder. 
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6.  The  penis  (p.  361,  and  Figs.  111  and  113).  Cut  tlio 
along  the  dorsum  of  the  penis  and  reflect.  Dissect  the  ligamci 
suspensorium  penis.  Then  introduce  a  bristle  into  the  urethra  anilj 
remove  the  integument  from  the  whole  penis  and  identify  the  corporit 
cavernosa  and  corpus  spongiosum  and  the  urethra. 

7.  Remove  the  fat  at  the  side  of  ihe  rectum  and  find  the  levatoi 
ani  muscle  (p.    269,    and  Fig.    i6i,    11).     Transect  and    reflect  it.1 
The  internal  sphincter  ani   {p.    269.  and    Fig.    113.    A).      Find  iheg 
e."ctemal  opening  of  the  ana!  gland  (p.  239);  slit  and  exan 

8.  Dissect  the  ischiocavernoHus  (p.  169)  and  bulb  oca  vera  osuil 
(p.  271)  muscles  {Fig.  113),  and  find  the  bulbus  of  the  corpus  caver-F 
nosum  beneath  the  former.     Cut  it  free  from  the  ischial  r 

9.  Clean  the  muscles  from  the  pelvis  on  the  side  from  which  itial 
crus  penis  is  removed,  and  remove  with  bone  forceps  the  body  of  tfael 
pubis  and  the  ramus  of  the  ischium.  Then  trace  the  neck  of  the' 
bladder  to  its  junction  with  the  vasa  deferentia,  and  the  urethra  fromfl 
that  point  to  the  external  opening  (Fig.  1 11).  Study  the  compresaorj 
urelhrEG  muscle  {p.  371,  and  Fig.  113,  «).  Find  Cowper's  gland« 
(p.  261)  and  tlieprostategland  (Fig.  113).  Dissect  the  other  muscle 
of  the  urogenital  organs  (pp.  268  to  273,  and  Fig.  113). 

ID.   Slit  the  urethra  on  one  side  throughout  its  length  and  find 
the  veru  montanum  (p.    261);  the  openings  of  the  vasa  deferentisl 
(p.  z6i),  by  bristles  passed  into  the  urethra  from  them;  the  openings^ 
of  the  prostate  gland  and  the  openings  of  Cowper's  glands. 

1 1.  Study  the  structure  of  the  penis  (p.  262)  by  making  a 
section,  and  that  of  the  glans  by  making  a  longitudinal  1 
Note,  if  possible,  the  os  penis. 

C.  Female  Urogenital  Organs  (p.  263,  and  Fig.  1 1 2).  The  kidn^a 
and  its  ducts  and  the  bladder  are  like  those  of  the  male  (p,  255),  r 
except  the  neck  of  the  bladder,  which  will  be  seen  in  dissecting  th«J 
uterus  and  vagina. 

a.  Without  cutting  anything  examine — 

1.  The  ovaries  (p.  264);  the  ligaments  of  the  ovary  (p.  264,  andl 
Fig.  ..z,. 

2.  The  uterine  tube.      Its  ostium  (p.  264). 

3.  The  body  of  the  uterus  (p.  266)  as  far  as  exposed. 

4.  The  cornu  of  the  uterus. 

5.  The  broad  and  round  ligaments  of  the  uterus  (p.  266). 

6.  Slit  open  one  Fallopian  tube,  comu,  and  body  of  the  utenisl 
as  far  as  the  junction  of  the  divisions  of  the  body  of  the  uterus, 

b.  Remove  the  ventral  wall  of  the  pelvis  on  one  side  only  a 
find  the   vagina  and  urogenital  sinus    (p.    267),      The    levator   ant:^ 
muscle  (p.  269,  and  Fig.  162,  11)  must  be  cut  and  reflected. 

1.  Note  the  constrictor  vestibuli,  caudovaginalis,  and  urethralis^ 
muscles  (p.  272,  and  Fig.  114). 

2.  Introduce  a  probe  from  the  uterus  into  the  vagina  and  fe« 
with  the  finger  for  the  hard  cervix  uteri  (p.  266),  Then  open  l' 
vagina  on  the  side,  but  do  not  cut  the  os  uteri  (p.  266). 
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3.  Examine  the  cervix  uteri  and  os  uteri  (p.  266). 

4.  Introduce  a  probe  tlirough  the  neck  o(  the  bladder  and  note 
its  emergence  into  the  urogenital  sinus. 

5.  Find  the  end  of  the  clitoris  (p..  267),  and  its  prepuce,  and  then 
dissect  the  integument  carefully  from  about  the  external  opening  of 
the  urogenital  sinus  and  note  an  external  sphincter  of  the  sinus 
(M.  levator  vulvse)  (p.  272.  and  Fig.  114).  equivalent  to  tlie  levator 
scroti  in  the  male  and  continuous  ^^ilh  the  external  sphincter  ani. 

6.  Find  (if  possible)  the  corpora  cavernosa  of  the  clitoris 
(p,  267)  and  the  ischiocavemosi  muscles  {p.  269), 

DISSECTION  OF  THE  CIRCULATORY   SYSTEM. 

I.   The  Heart  (p.  274,  and  Figs.   115    117). 
Use  the  heart  from  the  specimen  dissected  tor  the  muscles, 
from  the  specimen  on  which  the  viscera  were  studied. 

1.  Study  the  outside  (p.  275.  and  Figs.  115  and  116),  and  learn 
to  recognize  all  parts.  Find  the  pulmonary  veins  (p.  275,  and  Fig, 
116,  f.  ^i  ')  ^nd  '^^^  them,  thus  separating  the  heart  from  the  lungs, 

2.  The  Pericardium  (p.  279).  In  a  specimen  the  thoracic  con- 
tents of  which  have  not  been  injured,  dissect  the  mediastinal  septum 
from  the  pericardia!  sac  and  remove  fat  about  the  great  blood-vessels 
so  as  to  expose  them  all  fully.  Study  their  relations.  Prick  i 
inflate  the  pericardium.  Slit  it  lengthwise  over  the  ventricles  and 
reflect  it  so  as  to  expose  its  contents.  Study  the  attachment  of 
serous  and  fibrous  layers  to  the  heart  and  their  relation  to  one 
another. 

3.  In  dissecting  the  heart  follow  the  course  of  the  blood,  study- 
ing each  cavity  with  the  aid  of  the  descriptions  (pp.  275-279)  as  you 
proceed.      Dissect  as  follows  : 

a.  Remove  the  dorsal  wall  of  the  right  auricle  (p.  275)  and  of  its 
appendage  except  that  part  of  it  to  which  the  venae  cavse  are 
attached. 

6.  Introduce  the  probe  from  the  right  auricle  into  the  right  ven- 
tricle, and  feel  with  the  probe  the  line  along  which  the  ventricular 
wall  joins  the  septum.  Cut  along  this  line  so  as  to  turn  back  the 
ventricular  wall  as  a  flap,  which  remains  attached  at  the  base  of  the 
ventricle. 

c.  Introduce  a  probe  through  the  conus  arteriosus  into  the 
pulmonarv  artery  and  cut  along  the  probe, 

J.  Remove  the  dorsal  wall  of  the  left  auricle  and  its  appendage, 
bul  dii  not  remove  that  part  to  which  the  pulmonary  veins  are 
attached. 

e.  Make  a  longitudinal  incision  beginning  at  the  apex  and  divari- 
cate the  lips  of  the  cut  as  you  pass  toward  the  base,  thus  avoiding 
injury  to  the  lateral  flap  of  the  bicuspid  valve.  Without  injury  to 
the  flap  or  the  columnar  cameK,  remove  the  heart -wall  at  the  sides  of 
this  incision  near  the  base  of  the  ventricle,  as  much  as  necessarv  to 
expose  the  cavity. 


f.    Pass  a  probe  into  the  aorta,     Introduce  scissors  behind  thi 
septal  flap  of  ihe  bicuspid  vdve  and  stit  the  aorta  without  injuiy  to] 
the  bicuspid  valve. 

II.    Dissection  of  the  Blood- vessels. 

Preparation  and  Injection. — A  new  specimen  must  be  prepared  for 
the  dissection  of  the  blood-vessels.  The  same  specimen  may  be 
used,  if  necessary,  for  the  dissection  of  the  peripheral  nervous 
system, — one  side  being  used  for  the  blood-vessels,  the  other  for  the 
nerves, — but  it  is  much  better  to  use  separate  specimens  for  the  two  . 
systems. 

Inject  the  femoral  artery  of  the  specimen  with  either  five  per 
cent,  formalin,  or  with  the  mixture  of  five  per  cent,  formalin 
glycerine,  exactly  as  for  the  muscles.  Then,  without  removing  the 
canula  or  waiting,  inject  the  artery  with  red  starch.     This  is  prepared 

Mix  together  equal  volumes  of  vermilion  (or  red  lead),  glyc' 
and  five  per  cent,  formalin.     Gnnd  these  together  in  a  mortar,  so  aa   I 
to  destroy  the    lumps;    strain    ihe  resulting    mixture    through   fine    I 
muslin.     This  color  mixture  can  be  preserved  in  a  closed  bottle  till 
it  is  to  be  used.     Then  mi.x  together  one  volume  of  dry  starch,  one 
and  one-fourth  volumes  of  five  per  cent,  formalin,  and  one-fourth 
volume  of  the  color  mixture.     See  that  no  lumps  are  present. 

Inject  the  above  red  starch  mass  into  the  femoral  artery.  It  will 
drive  into  the  veins  the  formalin  already  injected,  and  the  aneries 
will  be  filled  with  the  red  starch. 

The  veins  need  not  be  injected,  as  they  will  be  found  to  be  filled 
with  Jhc  formalin  mixture,  colored  by  the  blood,  so  that  they  can  be  i 
traced  without  great  difficulty. 

Dissection  of  Biood-veaels. — In  general  the  arteries  and  veins  will  \ 
bt  traced  together.  It  is  an  excellent  plan  to  make  a  sketch  ^f  each 
vessel  as  it  is  dissected,  showing  its  origin,  branches,  and  name. 
This  will  be  a  great  aid  to  the  memory  and  will  be  of  much  assist- 
ance in  reviewing  the  vessels.  The  sketches  can  later  be  combined 
into  a  well-ordered  drawing.  The  description  of  each  vessel  u 
of  course  be  studied  as  the  vessel  is  dissected. 

In  tracing  blood-vessels  do  not  grasp  them  between  ihe  forceps-  I 
blades,  but  handle  them  by  taking  hold  with  the  forceps  of  the  con-J 
nectivc-t issue  coats  of  the  vessels.  Do  not  use  the  scalpel,  but  } 
away  the  connective  tissue  and  fat  with  fine  forceps,  using  two  pait^l 
of  forceps  or  one  forceps  and  the  tracer. 

Variations  are  especially  common  in  the  blood-vessels,  and  thd 
student  must  not  be  surprised  to  fmd  considerable  deviations  froiQ'l 
the  conditions  descr?hcd  and  figured  in  the  text.     These  variationi 
usually  present  nothing  new  in  principle  and  are  easily  understood! 
by  comparing  them  with  the  structures  described, 

"-'-viions  for  Distecling  the  Blood-vessels. — Make  a  median  longi- I 
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1  through  the  skin  from  the  symphysis  of  the  jaw  to 
the  caudal  end  of  the  xiphoid  process.  About  three  or  four  centi- 
meters ca.udad  of  the  cranial  end  of  the  sternum  make  an  incision  at 
nearly  right  angles  to  this,  passing  from  the  first  incision  on  the 
ventral  side  of  the  left  arm  about  to  the  elbow.  Reflect  the  Raps  ot 
skin,  so  as  to  uncover  the  left  side  of  the  thorax  and  the  under  sur- 
face of  the  arm,  exposing  the  pectoral  muscles.  Isolate  and  transect 
the  pectoral  muscles  one  at  a  time,  cutting  each  near  its  Thoracic 
attachment.  (The  muscles  (p.  145)  should  be  reviewed  at  the  same 
time,)  In  this  way  the  nerves  and  blood-vessels  ot  the  axilla  are 
exposed  (Fig.  122,  p.  295). 

Find  the  axillary  aiiery  and  vein  (Fig.  132,  /"and  ^)  emerging 
from  the  thorax  just  craniad  of  the  first  rib,  along  with  the  nerves  of 
the  brachial  plexus.  Remove  connective  tissue,  etc.,  so  that  the 
vessels  and  nerves  are  well  isolated  as  they  pass  out  of  the  thorax. 
Take  great  pains  not  to  puncture  the  vessels,  particularly  the  veins. 

Then  remove  the  left  side  of  the  thorax  by  cutting  through  the 
first  rib  near  its  sternal  end  and  then  near  its  dorsal  end,  without 
injury  to  the  vessels  and  nerves,  cut  the  other  ribs  in  the  same  way, 
and  take  out  the  thoracic  wall. 

Now  find  with  tracer  and  forceps  the  great  blood-vessels  leaving 
the  cranial  end  of  the  heart  (see  Fig,  118).  Take  the  greatest  pains 
not  to  injure  them.  Find  the  aorta  and  aortic  arch  (p.  281);  the 
left  subclavian  artery  (p.  2%i)  (continuous  with  the  axillary);  the 
innominate  artery  (p.  282),  and  the  beginnings  of  its  three  branches 
(see  Fig.  115).  Find  also  the  superior  vena  cava,  the  innominate 
veins,  and  the  subclavian  vein,  continuous  with  the  axillary  vein. 

I.  Study  the  smaller  branches  of  the  thoracic  aorta  (p.  283,  and 
Fig.  118) — the  inlercoi-tals.  the  bronchial  and  cesophageal  arteries, 
and  the  first  pair  ot  lumbar  arteries.  (The  coronary  arteries  will  be 
examined  later.) 

II,  Dissect  the  subclavian  and  its  branches  (p.  290)  as  follows: 

1.  The  internal  mammary  (p.  292).  Follow  it  onto  the  ventral 
wall  of  the  abdomen.      Follow  the  vein  at  the  same  time  (p.  318). 

2.  The  vertebral  artery  (p.  291).  Find  its  beginning,  but  do 
not  trace  it  at  present. 

3.  The  costocerv'ical  axis  (p.  29Z).  Find  its  beginning,  and 
trace  the  superior  intercostal  branch  some  distance.  The  other 
branches  are  not  to  be  followed  at  present. 

4.  The  thyrocervical  axis  (p.  293).  Find  its  beginning,  but  do 
not  trace  it  at  present. 

5.  The  axillary  artery  (continuation  of  the  subclavian)  (p.  294). 
Follow  its  branches,  tracing  at  the  same  time  the  axillary  vein 
(p.  318).  (Consult  Fig.  122.)  In  tracing  the  blood-vessels,  SL'parate 
the  muscles,  but  do  not  cut  them  except  where  absolutely  necessary. 
(The  muscles  should  be  reviewed  as  the  vessels  are  traced.) 

The  following  notes  may  be  of  assistance  in  following  the  different 
branches: 
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{a)  The  anterior  thoracic  was   probably  cut  in  dissecting  i 
pectoral   muscles;  it  may  be  found,  but  its  distal  end  is  probabiji 
cut  off. 

(i)  The  long  thoracic  is  easily  followed. 

(c)  The  subscapular.      Follow  the  main  arteiy  before  dissectii 
its  branches.      Where  the  subscapular  disappears  between  the  loi 
head  of  the  triceps,  the  latissimus  dorsi,  and  the  scapula 
traced  and  found  again  as  follows:  Remove  the  skin  from  the  outi 
side  of  the  shoulder, — taking  great  pains  to  remove  on/y  the  skin  antfl 
not  to  injure  the  vena  cephalica  (p.  319).  a  large  vein  that  lies  just 
beneath  the  skin  on  the  lateral  surface  of  the  shoulder,  coming  from 
the  elbow.     The  branches  of  the  subscapular  will  be  found  appearing 
on  the  lateral  surface  of  the  arm  in  the  angle  between  the 
trapezius,  the  long  head  of  the  triceps,  and  the  infraspinatus.      The, 
distal  branches  may  then  be  followed. 

(ti)  The  posterior  circumfles  (p.  296)  may  be  traced  distad  in 
similar  manner,    by  seeking  it   beneath  the  caudal   border  of  thf 
spinotrapezius.      (Do  not  injure  the  vena  cephalica.) 

(e)  The  other  branches  of  the  brachial  artery  and  vein  present  ni 
difficulty  till  we  come  to  the  collateralis  radialis  superior  (Fig.  i  za,  x){ 
This  must  be  traced  with  great  care,  along  with  the  vena  mediana 
cubiti  (p.  319,  and  Fig.  122,  y).  Remove  the  skin  from  the  extensor 
side  of  the  forearm,  taking  great  pains  not  to  remove  anything  more 
than  the  skin.  The  artery  and  vein  lie  beneath  the  skin  and  should 
be  traced  to  the  hand  (see  Fig.   130). 

Along  with  the  collaieral  radial  artery  trace  the  vena  cephali 
(p.  319,  and  Fig.  130,  a  and  c).  Follow  it  across  the  sbouldi 
noting  the  branch  to  the  posterior  circumflex  vein. 

The  remainder  of  the  blood-vessels  of  the  arm  present  no  specii 
diiRculty  (see  Figs.  123  and  124)- 

Make  a  diagram  of  the  subclavian  artery,  as  far  as  dissected. 

III.  Remove  the  skin  from  the  sides  of  the  neck,  exposing  the 
stemomastoid  muscles  and  the  external  jugular  veins  crossing  them 
(see  Fig.  131).  Clean  the  surface  of  the  stemomastoid  muscles, 
without  injuring  the  vein;  separate  the  two  muscles  caudad,  and  cut 
each  close  to  the  attachment  to  the  sternum.  Find  the  sternohyoid 
and  sternothyroid  muscles,  and  cut  them  close  lo  their  attachment 
to  the  first  rib.  Uncover  the  right  side  of  the  thorax  in  the  same 
way  as  the  left,  cut  the  ribs  without  injury  to  the  nerves  and  vessels 
of  the  right  axilla,  cut  the  internal  mammary  artery  and  vein  (aft) 
tying  the  latter),  and  thus  remove  the  sternum  with  nearly  the  entii 
thoracic  wall. 

The  blood-vessels  of  the  thorax  may  now  be  more  completely 
exposed.  (If  the  nerves  are  to  be  dissected  on  the  same  specimen, 
find  the  phrenic,  vagus,  and  sjTnpathetic  nerves  (Fig.  157),  and  take 
the  greatest  pains  not  to  injure  them.) 

t.   The  coronary  arteries  and  the  veins  o(  the  heart  (pp. 

3:6). 
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2.  The  superior  vena  cava  {p.  316).  Find  its  branches.  Trace 
ihe  azygos  as  far  back  as  the  diaphragm  without  dissecting  it  at  all. 

Find  the  division  of  the  innominate  (p.  318)  into  subclavian  and 
external  jugular. 

3.  The  external  jugular  (p.  319).  Remove  tlie  skin  from  the 
side  of  the  face  and  trace  its  branches  (Fig.  131).  The  internal 
jugular,  vena  facialis  profunda,  the  subtnentalts,  and  the  deep 
terminal  branches  of  the  posterior  facial  cannot  be  followed  at  this 
time;  veins  shown  on  Fig.    131  should  all  be  found,  however. 

4.  Trace  the  thyrocervical  axis  and  its  branches  (p.  293).  Add 
them  to  your  diagram  of  the  subclavian. 

5.  FoMow  the  common  carotid  artery  (p.  383)  and  internal 
jugular  vein  (p.  320).  Find  the  division  of  the  common  carotid  into 
its  terminal  branches  and  then  dissect  its  lateral  branches  and  those 
of  the  internal  jugular  (see  Fig.  119). 

6.  The  exiernal  carotid  (p.  2S5.  and  Fig.  119).  Follow  its 
branches  with  the  exception  of  the  internal  maxillary, 

7.  The  internal  maxillary  (p.  287).  Find  its  inferior  alveolar 
branch  first  and  follow  it  by  cutting  away  with  bone-forceps  the  ven- 
tral border  of  the  lower  jaw.  To  follow  its  other  branches  and  those 
of  the  carotid  plexus,  remove  the  zygomatic  arch,  cut  the  temporal, 
masseter,  and  pterygoid  muscles,  and  cut  the  mandible  behind  the 
incisor  teeth  and  remove  it.  The  branches  which  pass  into  the 
skull  arc  not  to  be  followed  at  present.  The  posterior  facial  vein 
(p.  iij),  the  vena  facialis  profunda  (p.  323),  and  the  submental  vein 
(p.  323)  may  be  followed  at  the  same  time, 

8.  The  internal  carotid  (p.  285).  Follow  it  to  the  point  where 
it  enters  the  cranium. 

9.  Trace  the  other  branches  of  the  costocervical  axis  (p.  292), 
To  do  this,  cut  the  arteries  and  nerves  of  the  axilla  on  the  side  on 
which  they  have  been  dissected,  allowing  the  arm  to  fall  backward. 
Then  trace  the  branches  of  the  costocervical  axis  with  tracer,  scalpel, 
and  bone-forceps,  taking  care  not  to  injure  the  vertebral  artery. 
Add  these  branches  to  your  diagram  of  the  subclavian. 

10.  The  vertebral  artery  (p.  291).  Trace  it  to  the  foramen 
transversarium  of  the  sixth  cervical  vertebra.  Then  with  bone-forcepa 
follow  it  to  the  atlas  and  into  the  atlantal  foramen.  Add  this  to 
your  diagram  of  the  subclavian. 

11.  The  basilar  artery  (p.  291)  and  the  other  arteries  of  the 
brain  (p.  289)  are  best  studied  on  a  preparation,  similar  to  that 
shown  in  Fig.  izi.  To  obtain  such  a  preparation  it  is  only  neces- 
sary to  remove  the  brain  (for  directions,  see  p.  462)  of  a  specimen 
in  which  the  arteries  have  been  injected. 

(12.  Veins  of  the  brain  and  dura  mater  (p.  324}-  These  can  be 
worked  out  only  with  much  difficulty,  except  on  specimens  injected 
with  gelatine.  The  skull  must  be  chipped  away  and  the  veins 
followed  without  destroying  them.) 
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13.  Trace  the  pulmonary  vt-ins  (p.  315)  (filltd  with  red  injection) 
and  the  pulmonary  artery  (p.  280). 

IV.  Vessda  in  the  abdominal  cavity. 

1.  Open  the  abdominal  cavity;  find  the  superior  mesenteric  vein 
(p.  326.  and  Fig.  132)  in  the  duodenal  mesentery  near  the  border  of 
the  pancreas.  Inject  this  in  both  directions  with  white  starch  and 
then  dissect  the  portal  vein  and  its  tributaries  without  injuring  any 
of  the  structures  in  the  abdomen  (p.  326,  and  Fig.  132). 

2.  Follow  the  inferior  vena  cava  (p.  325)  from  the  heart  to  the 
diaphragm  and  then  follow  it  to  its  tritiutaric'  in  the  abdominal 
cavity. 

3.  Dissect  the  branches  of  the  abdominal  aorta  (p.  301)  and  of 
the  inferior  vena  cava  (Fig.  116).  Make  diagrams  of  (he  vessels  dis- 
sected and  review  as  far  as  neces.sary  the  viscera  concerned. 

V.  The  external  iliac  and  its  branches  (vessels  of  the  hind  limbs) 
(pp.  309  and  329,  and  Figs.  127,   128,  and  163). 

Follow  the  branches  of  the  enternal  iliac  arteries  and  the  corre- 
sponding veins  in  the  same  manner  as  the  vessels  of  the  arm  were 
traced,  cutting  the  muscles  only  so  far  as  absolutely  necessary. 
Make  diagrams  of  the  vessels  dissected. 

Make  a  diagram  (a)  of  the  arterial  system  as  a  whole;  (i)  of  the 
venous  system  as  a  whole. 


TlIK   LYMPHATIC   SYSTEM  (p.  330). 

It  will  hardly  be  found  practicable  to  have  each  student  make  a 
dissection  of  the  lymphatic  system,  and  such  parts  of  it  as  are  to  be 
studied  may  best  be  shown  on  a  specimen  prepared  for  demonstration 
purposes. 

The  thoracic  duct  and  the  receptaculum  chyli  may  be  demon- 
strated by  the  following  well-known  method ;  A  lean  cat  is  fed  with 
milk  about  two  hours  before  killing  it.  An  egg  may  be  beaten  up 
with  the  milk  to  advantage.  Kill  the  cat  with  chloroform,  and  inject 
the  arteries  with  colored  starch  through  the  femoral,  in  the  usual 
way.  The  thoracic  duct,  the  receptaculum  chyli,  and  the  lymphatics 
leading  to  the  receptaculum  chyli  will  be  colored  white  by  the  miik, 
and  can  therefore  be  easily  followed.  For  this  purpose  the  abdomen 
should  be  opened,  and  the  left  side  of  the  thorax  removed,  as  in  the 
dissection  of  the  blood-vessels.  The  thoracic  duct  will  be  found  at 
the  left  side  of  the  aorta  and  may  then  be  traced  in  both  direction.s. 

For  a  more  complete  study  of  the  lymphatics  they  should  be 
injected.  This  is  done  aa  follows:  Make  a  glass  canula  with  a  small 
point,  and  leave  the  point  sharp.  Connect  this  to  the  synnge  by 
means  of  a  rubber  tube.  Use  a  saturated  solution  of  soluble  Prussian 
blue  as  injecting  fluid.      Kmploy  a  freshly  killed  animal. 

For  injecting  the  lymphatics  of  the  limbs,  make  with  some  pointed 
instrument,  as  the  tracer,  a  small  hole  in  one  of  the  pads  on  the  sole 
of  the  foot.    Introduce  the  point  of  the  canula  into  this  opening  and 
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inject  the  flnid.  This  will  pass  into  ihe  f^paces  in  the 
tissue  oi  the  pad,  which  will  swell  up,  and  the  colored  fluid  will  pass 
Irom  the  connective-tissue  spaces  into  the  lymphatics.  Pressure  must 
be  maintained  with  the  sjTinge  lor  a  considerable  time, — fifteen 
minutes  to  a  half-hour  for  a  good  injection  of  the  main  trunks  of  the 
lymphatics  of  the  hmbs.  The  movement  of  the  fluid  should  be 
facilitated  by  pressing  and  manipulating  the  limb  at  the  same  time 
with  the  hand, — in  such  a  way  as  will  tend  to  drive  the  fluid 
proximad. 

The  lymphatics  o!  the  head  may  be  injected  in  a  similar  manner, 
the  canula  being  introduced  into  the  upper  and  lower  lip,  or  into 
the  bare  surface  at  the  end  of  the  nose. 

The  internal  lymphatic  vessels  may  be  injected  by  injecting  the 
lymphatic  glands  with  which  they  are  connected.  'I'his  may  con- 
veniently be  done  as  follows:  Draw  out  to  a  line  point  the  tip  of  an 
ordinary  pipette  or  medicine-dropper.  The  point  should  be  fine, 
but  should  taper  rapidly  in  a  conical  fashion,  so  that  when  the  point 
is  inserted  the  part  of  the  glass  tube  behind  it  will  close  up  the 
opening. 

Fill  the  pipette  with  soluble  Prussian  blue;  insert  the  point  into 
the  gland,  and  inject  the  fluid  slowly.  The  lymphatic  vessels  passing 
from  the  glands  will  be  filled.  By  injecting  thus  the  large  lymphatic 
gland  ("  pancreas  Aselli  ")  in  the  mesentery,  the  abdominal  lym- 
phatics, the  receptaculum  chyli,  and  the  thoracic  duct  may  be 
injected. 

By  using  thin  gelatine  colored  with  Prussian  blue  as  an  injecting 
fluid  permanent  preparations  may  be  obtained ;  of  course  the 
process  of  injection  is  then  less  simple,  and  should  be  looked  up  in 
some  manual  of  methods. 

NERVOUS   SYSTEM. 

I.    The  Spinal  Cokd  (p.  335)- 

Use  the  specimen  on  which  the  muscles  were  dissected.  (Or  if 
the  peripheral  nerves  are  not  to  be  dissected  on  the  specimen  used 
for  the  blood-vessels,  that  may  be  employed.) 

Make  a  longitudinal  dorsal  median  inci.sion  of  the  skin,  between 
the  back  of  the  head  and  root  of  the  tail.  Reflect  the  skin  for  one  or 
two  inches  on  each  side  of  the  incision  and  cut  away  the  muscles 
covering  the  neural  arches  of  the  vertebras  from  the  third  cervical  to 
the  seventh  or  eighth  thoracic  inclusive. 

Remove  with  bone-forceps  the  neura!  arch  of  one  of  the  last 
cervical  vertebrae  and  find  the  spinal  nerve  emerging  from  the  inter- 
vertebral foramen.  Isolate  the  nerve  for  a  short  distance,  then 
proceed  craniad,  removing  the  neural  arches  on  one  side  and  isolat- 
ing the  nerves  until  the  third  has  been  uncovered.  The  ganglion  of 
the  second  nerve  should  be  sought  among  the  muscles  on  the  dorsal 
surface  between  tlie  atlas  and  axis,  and  after  it  has  been.  wAaVj^Vii. ■Cwt 
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arch  iif  the  axis  may  be  removed.     (The  nerve  may  be  found  beneal 
the  clavolrapcsius  and  traced  10  the  ganglion.) 

The  ganijlion  of  the  second  nerve  should  be  isolated  in  or  near  -" 
the  atlamal  foramen,  the  muscles  to  which  it  passes  turned  aside,  and 
the  arch  of  the  atlas  removed.      Having  thus  uncovered  the  first  tw 
or  more  spinal  ganglia,  proceed  caudad,  removing  the  vertebral  arches, 
until  the  whole  cord  and  its  nerves  are  exposed.      Then — 

1.  Study  the  cord,  enlargements,  filum  terminale,  etc.    (p.    3, 
and  Figs.   133  and  136). 

2.  Slit  open  and  reflect  the  dura  mater  (p.  337)  foran  inch  c 

3.  Demonstrate  the  arachnoid  by  pulling  it  off  with  forcep; 

4.  Reflect  the  pia  mater  in  the  same  way  as  the  dura  matei 

5.  Study  the  fissures  and  grooves  of  the  cord. 

6.  Cat  across  the  cord  with  fine  scissors  at  the  point  where  it  is' 
freed  from  its  membranes  and  examine  the  section.  Note  the 
arrangement  of  gray  and  white  matter  and  the  iissures  and  grooves, 
particularly  the  anterior  or  ventral.  Demonstrate  the  central  cana) 
with  the  blowpipe. 

7.  Study  the  origin  of  the  spinal  nerves  (p.  337).  Count  them. 
Direction  of  exit  f  Carefully  clean  one  in  the  thoracic  region  from 
dura  mater  and  connective  tissue,  with  fine  scissors,  and  study  dorsal 
and  ventral  roots  and  ganglion  (see  Fig.  135).  Then  follow  it  out 
and  find  its  dorsal  ramus  and  ventral  ramus  and  the  communicating 
branch  of  the  latter  with  the  sympathetic  system.  Do  not 
peripheral  branches  of  the  nerve  at  present. 
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The  brain  will  usually  be  found  to  he  in  an  entirely  satisfactory 
condition  for  study  in  any  specimen  injected  with  five  per  cent. 
formalin  or  the  glycerine  and  formalin  mixture.  The  brain  is  a  little 
swollen,  but  all  parts  are  well  preserved,  and  the  while  and  gray 
matter  are  clearly  marked  off  from  each  other.  Either  the  specimen 
used  for  the  muscles  or  that  employed  for  the  blood-vessels  may 
therefore  be  used, — or  if  the  brain  was  removed  from  the  specimen 
employed  for  the  viscera,  that  will  be  satisfactory. 

The  following  directions  for  removing  the  brain  are  designed  for 
specimens  preserved  as  above.  For  removing  the  /reah  brain  the 
process  is  essentially  similar,  but  as  the  brain  is  then  very  soft,  care 
should  be  taken  not  to  tear  it.  The  fresh  brain  should  be  preserved 
in  the  alcohol -formal  in  mixture  given  below,  and  should  be  allowed 
to  rest  only  on  some  soft  substance,  as  absorbent  cotton. 

Remove  the  head  from  the  body  by  cutting  through  the  neck  a 
little  craniad  of  the  first  rib  if  this  has  not  already  been  done. 
Remove  all  skin,  muscles,  and  other  soft  parts  from  the  head  and 
cervical  vertebnc,  as  far  as  possible.  Remove  the  structures  in  the 
orbit  by  cutting  through  the  zygomatic  arch  at  each  end,  and.'. 
removing  it.     The  lower  jaw  should  also  be  removed,  if  this  has     '  ~ 
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already  been  done.  (If  a  fresh  specimen  is  used,  and  the  head"  is  to 
be  employed  for  other  purposes,  the  brain  can  be  removed  without 
separating  the  head  from  the  body,  arid  without  laking  away  the 
lower  jaw  and  other  structures  on  the  ventral  surface  of  the  skull.) 

Have  at  hand  dissecting-instruments  and  a  di&h  containing 
alcohol  and  formalin  in  the  following  proportions  (Parker  and 
Floyd's  mixture): 

95  per  cent,  alcohol 6  parts 

3  per  cent,  formalin .    2  parts 

In  the  bottom  of  the  dish  should  be  placed  a  little  absorbent 
cotton,  to  support  the  brain. 

In  removing  the  brain  have  at  hand  entire  and  dissected  skulls 
and  note  the  relations  of  parts  on  these  as  far  as  necessary  before 
cutting  the  specimen. 

With  bone-forceps  make  a  small  opening  in  the  parietal  bone  so 
as  to  expose  the  dura  mater,  hut  do  not  cut  through  the  dura  mater. 
With  some  blunt  instrument  tree  the  dura  mater  from  the  bone  about 
the  opening,  and  continue  to  cut  away  the  bone  until  the  dorsal  and 
lateral  faces  of  the  cerebrum  are  fully  exposed  craniad  of  the 
tentorium.  The  olfactory  bulbs  (Fig.  137,  /)  should  be  exposed 
carefully  and  as  fully  as  possible.  Cut  away  the  dorsal  arch  of  the 
atlas  and  carefully  insert  the  forceps  in  the  foramen  magnum  and, 
working  as  before,  remove  the  squamou.s  portion  of  the  occipilal  and 
the  parietal  bones  as  far  as  the  tentorium  and  as  far  ventrad  as 
possible.  Leave  the  dura  mater  intact  it  possible.  Free  the  surface 
of  the  tentorium  from  the  dura  mater,  carefully  separate  slightly  the 
cerebellum  and  cerebrum;  insert  the  bone-forceps  (not  too  far)  with 
the  blades  inclined  from  without  ventromediad,  and  cut  the  tentorium 
on  each  side.  Remove  it  slowly,  cutting  adhesions  to  the  dura 
mater.  That  part  of  the  dura  mater  which  dips  between  the  cerebral 
hemispheres  is  the  falx  cerebri.  Cut  the  dura  mater  along  both  sides 
of  the  falx  cerebri  and  remove  it  by  turning  it  down  at  the  sides  and 
cutting  ii  at  the  level  of  the  cut  edge  of  the  bone.  Remove  il  also 
from  the  cerebellum  and  notice  how  it  dips  down  on  both  sides  of 
the  tentorium  and  in  close  contact  with  it.  Cut  the  falx  at  the 
cranial  end  between  the  olfactory  bulbs  and  cut  the  tentorial  duia 
(cut  its  adhesions,  but  do  not  remove  with  it  the  pineal  body).  The 
falx  and  tentorial  dura  may  then  be  removed. 

Allow  the  head  to  hang  sideways  over  the  dish  of  alcohol -forma!  in 
in  such  a  way  that  the  brain  will  tend  to  fall  out  of  the  cranium. 
Free  the  olfactory  bulbs  from  the  bone.  Then  begin  at  the  caudal 
end  and  tilt  the  brain  out  with  the  handle  of  a  scalpel.  In  doing 
this  note  carefully  and  cut  the  cranial  nerves.  They  should  be  left 
with  central  ends  as  long  as  possible,  and  those  on  the  side  which  is 
uppermost  should  be  cut  first.  In  doing  this  refer  to  the  foramina 
in  the  base  of  the  skull  and  to  Fig.  138.  Take  especial  pains  also 
not  to  break  off  the  hypophysis,  which  is  lodged  in  the  sella  f 
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The  brain  falls  out  and  rests  with  its  dorsal  surface  on  the  cotton. 
Now  remove  the  remainder  of  the  dura  mater,  carefully  cutting  all 
adhesions  to  nerves.  Remove  also  the  pia  mater,  as  far  as  that  can  be 
done  without  pulling  off  at  the  same  time  parts  of  the  brain-sub- 
stance.     Preserve  the  brain  in  the  alcohol -formalin  mixture. 

Study  0/  Ike  Brain. — In  the  study  of  the  brain  demonstration 
specimens  are  to  be  used  asmuchasormorethan  your  own  specimen. 
See  everything  on  a  demonstration  preparation  before  attempting  to 
expose  it  in  your  own  specimen. 

I.  Examine  the  brain  of  a  shark  or  of  a  Irog.  Cranial  nerves  may 
be  neglected,  but  the  divisions  of  the  brain  should  be  recognized  in 
dorsal  and  ventral  views  and  in  longitudinal  sections,  and  sketched. 

II.  Read  the  general  description  of  the  cat's  brain  (pp.  339-343), 
using  your  own  specimen  and  a  longitudinal  section.  Cut  nothing 
on  your  own  specimen  except  when  especially  directed  to  do  so. 
Study  the  cavities  on  a  preparation.  Compare  the  diagrams  (Figs. 
139  and  1+0)  and  the  figures  of  the  brain. 

III.  Study  the  individual  parts  as  follows.  To  avoid  errors  make 
constant  reference  to  preparations  and  figures. 

1.  The  medulla  (p.  344  and  Figs.  138  and  141).  Use  your  own 
specimen  and  a  preparation  and  dissect  out  carefully  the  cranial 
nerves  on  your  own  specimen. 

2.  The  cerebellum  (p.  347).  Study  it  entire,  then  to  expose  the 
fourth  ventricle  (p.  349)  slice  away  with  a  very  sharp  scalpel  one-half 
of  the  cerebellum  by  making  a  median  longitudinal  incision  and  then 
horizontal  incisions. 

3.  The  pons  (p.  347)- 

4.  The  mesencephalon  (p.  351,  and  Figs.  141  and  1. 
it  first  in  a  preparation.     Then  study  the  floor  on  your  own  speci- 
men ;  origin  of  third  nerves, 

5.  Tlje  diencephalon  (Figs.   141   and    142).      Study  the  roof  and 
thalami  and  the  pineal  body  on  a  preparation  and  on  a  longitud. 
section;  the  floor  on  your  specimen. 

6.  The  telencephalon  (p.  357),     (Note  that  only  one  side  of 
is  to  be  dissected. ) 

a.  Study  it  externally;  sulci  and  gyri  (Figs.  145  and  146). 

b.  Examine  a   preparation   showing  the  corpus  callosum    (Fi( 
147).      Then  slice  away  with  a  very  sharp  scalpel   the  top  of 
hemisphere  nearly  to  the   corpus    callosum    (see  the  preparation). 
Expose  the  corpus  callosum  on  this  side  to  its  cranial  and  caudal 
borders,  by  tearing  away  the  brain -substance  at  its  side  and  above  it. 

1:.  Raise  the  corpus  callosum  at  the  side  and  remove  it,  thus 
exposing  the  lateral  ventricle  in  which  note  the  septum  pellucidum 
and  fornix,  the  corpus  striatum,  and  choroid  plexus  of  the  lati  " 
ventricle  (Fig.  148).  (These  are  to  be  exposed  on  oik  side  01 
the  other  being  left  intact.) 

d.   Expose  the  anterior  and  inferior  homs  of  the  ventricle  aw 
find  the  hippocampus,  the  fimbria,   caudal  part  of  the  fornix,    th^ 
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foramen  of  Monroe,  the  anterior  commissure.     See  all  these  also  oc 
a  preparation  (Fig,  148). 

t".  Remove  the  occipital  and  parietal  portions  of  the  cerebrum, 
on  ihe  side  already  dissected,  so  as  to  expose  the  roof  of  the  third 
ventricle  and  the  midbrain  in  your  specimen,  and  note  the  pineal 
body,  choroid  plexus  of  third  ventricle,  and  structures  on  the  roof  of 
the  midbrain  (Fig.   141). 

/.  Remove  the  choroid  plexus  or  roof  of  the  third  ventricle  and 
study  again  the  thalami  (Fig.  141)- 

g.  Make  a  longitudinal  section  of  the  brain,  in  the  following 
manner:  Use  a  verj'  sharp  large  scalpel,  or  a  razor.  Have  this  wet 
with  the  alcohol  mixture  at  the  time  of  using.  Place  the  brain 
ventral  surface  down  on  a  sheet  of  cork  or  a  block  of  soft  wood,  the 
long  axis  of  the  brain  coinciding  with  the  direction  of  grain  of  the 
wood.  Holding  the  brain  firmly  with  one  hand,  place  the  wet  knife 
beween  the  hemispheres  with  its  edge  resting  on  the  corpus  callosum. 
See  that  it  is  in  the  median  plane  and  parallel  with  the  long  axis  of 
the  brain.  See  also  that  it  is  not  inclined  to  one  side  or  the  other, 
BO  that  it  will  make  on  cutting  a  median  section  throughout.  The 
point  of  the  knife  should  just  reach  the  cork  or  wood  between  the 
olfactory  bulbs.  Now  draw  the  knife  caudad.  keeping  its  point 
against  the  cork :  the  brain  will  thus  be  divided. 

If  the  section  is  not  exactly  median,  observe  the  amount  of 
divergence  by  placing  the  two  halves  together  and  finding  the 
median  ventral  line.  Then  on  the  half  that  has  loo  much  slice  away 
thin  shavings  until  the  cavities  are  exposed,  showing  the  section  to  be 
median.  Compare  with  a  demonstration  section  it  Fig.  143.  Draw 
the  section  and  compare  with  a  section  of  shark's  brain  (see  Fig.  143). 

A.  Study  a  series  'of  transverse  sections,  identifj'ing  parts. 
.  Observe  especially  in  these  sections  the  fornix,  corpus  callosum,  and 
ventricles,  and  the  distribution  of  white  and  gray  matter  (see  Figs. 

III.     rKRlPHERAL  NEKVOUS   SYSTEM. 

(There  are  some  advantages  in  dissecting  the  eye  with  its  muscles 
before  dissecring  the  nerves,  as  a  knowledge  of  the  eye-muscles  Is 
presupposed  for  dissecting  some  of  the  cranial  nerves.  For  directions 
on  the  eye,  see  p.  469.) 

A  new  specimen  should  be  used,  if  possible,  for  the  peripheral 
nervous  system,-  though  that  used  for  the  blood-vessels  can  be 
employed,  at  considerable  disadvantage. 

Prepare  as  for  the  blood-vessels.  The  arteries  should  be  injected 
with  red  starch,  to  aid  in  tracing  the  nerves. 

1.   The  Cranial  Nerves  (p.  369)  and  Sybpathetic  Svstem  (p.  404). 

[.   Reflect  the  skin  covering  the  stemomastoid  muscle,  and  make 

a  longitudinal  incision  of  the  muscle  so  as  to  expose  the  la.'icB.N^ 

artery.      Lying   along    the    arterj'  find   l.\ic  (:Q\i&VR«i  \varf»,  *A  J 
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sympathetic  and  vagus  nerves.  Follow  the  i'agus  (p.  37S)  first 
craniad  ;  transect  the  muscles  as  necessity  arises,  and  find  its  ganglion 
nodosum  and  at  the  same  time  locate  the  superior  cervical  ganglion 
o£  the  sympathetic  nerve  (p.  404,  and  Fig.  156).  Then  find  the 
hypoglossal  nerve  (Fig.  156.  d),  passing  outside  oJ  the  carotid  arterj' 
to  the  tongue,  and  the  accessory  (Fig.  156,  c),  passing  to  the  tra- 
pezius. Cut  and  reflect  the  digastric  muscle  and  find  the  small 
glossopharyngeal  nerve  (Fig.  156,  a),  passing  to  the  surface  of  the 
bulla  and  then  beneath  the  carotid  artery. 

2.  Follow  the  vagus  (p.  378)  caudad  to  its  termination.  To  do 
this  it  is  necessary  id  remove  one  side  of  the  thorax,  as  in  dissecting 
the  blood-vessels.  Do  not  injure  the  nerves  of  the  axilla,  nor  the 
phrenic  or  sympathetic  nerves.  For  the  vagus  in  the  thorax,  com- 
pare Fig.  157.  Find  the  branches  of  the  nerve;  in  dissecting  them, 
pull  on  them  to  make  them  tense.  They  are  then  more  easily 
visible.  To  dissect  the  abdominal  portion  of  the  vagus,  open  the 
abdominal  cavity,  and  compare  Fig.   164  (p.  407). 

3.  Dissect  the  sympathetic  (p.  404),  following  it  and  its  bmncht 
to  the  pelvic  region  (Figs.   156,   157,  and  164). 

4.  The  hypoglossal  (p.  383.  and  Fig.  156,  6). 

5.  The  glossopharyngeal  (p.  378,  and  Fig.  156,  a). 

6.  The  accessory  nerve  (p.  382,  and  Fig.   156,  c;  Fig.  158. 
Cut  away  a  portion  of  the  tympanic  bulla  and  the  base  of  the 

skull,  sufficient  to  follow  these  nerves  in  the  jugular  foramen,  to  the 
brain. 

7.  Locate  the  stylomastoid  foramen  and  pick  away  overlving 
tissue  until  the  facial  nerve  is  found  emerging  and  them  follow  its 
branches  to  their  distribution  (p.  375.  and  Fig,   155). 

8.  Expose  the  ventral  surface  of  the  pterj-goid  muscles  just 
mediad  of  the  angle  of  the  jaw.  Divide  and  reflect  them,  and  the 
mandibular  division  of  the  fifth  nerve  {p.  373,  and  Fig.  154)  will  be 
found  dorsad  of  them  and  of  the  internal  maxillary  artery.  The 
chorda  tympani  (p.  375)  passes  ventrad  of  ihe  artery  10  join  the 
lingual.  Follow  out  (i)  the  lingual  branch  (p.  375)  (with  the  chorda 
tympani),  and  (2)  the  inferior  alveolar  (p.  375)  by  cutting  away  the 
ventral  border  of  the  mandible.  Then  cut  the  mandible  near  the 
canine  tooth,  and  pull  it  to  one  side,  and  follow  out  the  muscular 
branches  of  the  mandibular  nerve. 

9.  Remove  the  mandible  and  find  the  maxillarj-  nerve  (p.  371) 
emerging  from  the  foramen  rotundura.  Follow  its  branches  and  find 
the  sphenopalatine  ganglion  (p.  372). 

10.  Remove  the  zygoma  so  as  to  expose  the  whole  ventral  aspect 
of  the  orbit.  Carefully  pick  away  the  fat  in  the  orbit  without  injuring 
any  nerves,  so  as  to  expose  the  four  recti  muscles  and  the  inferior 
oblique  (see  p.  411.  and  Fig.  166).  Find  the  abducens  nerve 
(p-  375'  i""^  ^'S-  '54)'  entering  the  dorsal  edge  ol  the  lateral  rectus, 
and  follow  it  back.  Look  on  the  inner  surface  of  the  inferior  rectus 
for  the  branch  of  the  third  nerve  (p,  369)  which  supplies  it.      Find 
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the  branch  of  this  nerve  which  runs  to  t!ie  interior  oblique  muscle, 
and  on  it  the  ciliary  ganglion;  find  the  branches  to  the  ciliary  gan- 
ghon  from  the  ophthalmic  ner\-e  and  follow  them  {p.  371).  Follow 
also  the  short  ciliary  nerves  (p.  370)  to  [he  eyeball. 

11.  Trace  the  third  nerve  (p.  369)  to  its  foramen  of  exit  and  find 
its  branches.  Where  it  passes  between  the  superior  and  lateral  recti, 
find  the  ophthalmic  nerve  (p.  370)  by  its  side  and  trace  its  branches. 

12.  Find  the  fourth  nerve  (p.  370),  passing  outside  of  the  lateral 
rectus  at  its  origin  and  entering  the  superior  oblique. 

13.  Follow  the  third,  fourth,  fifth,  and  sixth  nerves  into  the' skull 
by  chipping  away  the  bone  and  removing  the  dura.  Note  the  semi- 
lunar or  Gasserian  ganghon  (p.  370,  and  Fig.  138.  i)  and  the  origin 
of  the  fifth  nerves  from  it,  and  the  relation  of  the  ventral  root  of  the 
fifth  nerve  to  the  mandibular  nerve. 

z.   Spinal  Nerves. 

The  spinal  nerves  may  be  dissected  on  the  same  side  used  for 

-  dissecting  the  cranial  nerves.      {If  an  undissected  specimen  is  used, 

remove  the  skin  from  the  side  of  the  neck,  and  cut  the  stern o mastoid, 

sternohyoid,  and  sternothyroid  muscles,  as  directed  for  the  vagus  and 

sympathetic.) 

Cervical  Xerves  (p,  383}. — The  ventral  rami  of  the  cervical  nerves 
are  to  be  sought  as  they  pass  out  between  the  bundles  of  the 
scalenus,  or  between  the  scalenus  and  longus  capitis,  in  the  neck. 
This  region  has  already  been  uncovered  in  dissecting  the  vagus  and 
sympathetic  (Fig.  156).  Dissect  first  the  second  cervical  (p.  385). 
Find  its  ventral  ramus  as  it  emerges  between  the  levator  scapula 
venlralia  and  cleidomastoid  (Fig.  158,  s),  and  follow  its  branches, — 
the  auricularis  magnus  (g)  and  cutaneus  colli  (0).  Find  its  tlortal 
ramus,  the  great  occipital  nerve  (p.  384),  by  reflecting  the  clavo- 
trapuzius  muscle;  the  nerve  will  be  found  emerging  from  the  under- 
lying muscles  close  to  the  craniomedial  angle  of  the  clavotrapeziu3,_ 
near  its  origin.      Trace  the  nerve  in  both  directions. 

The  ventral  ramus  of  the  first  cervical  (p.  385)  will  be  found 
emerging  from  beneath  the  wing  of  the  atlas,  a  little  distance  craniad  of 
the  second  (Fig.  156, y).  Trace  it.  To  find  its  short  dorsal  ramus, 
the  suboccipital  nerve  (p.  38+),  it  is  necessary  to  dissect  apart  ihe 
muscles  on  the  dorsal  side  of  the  atlas  till  the  nerve  is  found  passing 
from  the  atlantal  foramen. 

Dissect  the  third,  fourth,  and  fifth  nerves  (p.  385,  and  Fig,   158). 

Brachial  Plexus  fp.  386,  and  Figs.  159  and  160). — ^The  brachial 
plexus  has  been  partly  uncovered  in  dissecting  the  vagus  and  sympa- 
thetic, (It  a  new  specimen  or  the  opposite  side  is  used,  reflect  the 
skin  from  the  ventral  surface  of  the  thorax  and  arm,  and  cut  the 
pectoral  muscles,  thus  uncovering  the  vessels  and  nerves  of  the 
axilla. )  Reflect  the  skin  from  the  ventral  surface  of  the  upper  actcK, 
(Do  not  use  scalpel,  but  tear  the  skin  faom  \\\c  -KWi^^ss..     ^■^  "'M 


» 


468  APPENDIX. 

way  tht  nerves  will  be  seen  passing  lo  ihe  skin,  while  if  the  seal 
were  used  the  nerves  might  be  cut.) 

Tie  the  axillary  vein  or  its  two  branches  tii  two  places,  anJ  ci 
the  vein  between  the  tied  regions.  Leave  the  arteries  as  guides 
dissection,  bnt  remove  the  veins.  Now  clean  thoroughly  the  nci 
forming  ihe  brachial  plexus  as  they  pass  fntm  the  thorax  or  nedt. 
Be  careful  not  to  injure  any  of  the  fine  nerves  or  the  inlercoimcctions 
of  the  nerves  in  doing  this.  Find  and  distinguish  dearly  the  fifth, 
sixth,  seventh,  and  eighth  cervical  nerves  and  the  lirsi  thoracic,  as 
thty  emerge  from  the  neck  or  thorax.  (Compare  Fig.  159  and  Fig. 
"57.    ^'-I'/Z/and  /',) 

Follow  out  the  branches  of  the  plexus,  noting  the  origin  and 
distribution  of  each  branch,  in  order  to  determine  it^s  name.  To 
follow  the  phrenic  {p.  388,  and  Fig.  157./"),  remove  a  portion  ol  the 
thoracic  wall.  In  following  the  other  branches  of  the  plexus,  pull 
back  the  skin  wherever  an  exposure  is  Co  be  made,  and  separate  the 
muscles.  The  epitrochlearis  may  be  cut  near  thf  elbow,  and  the 
clavobrachial  near  the  shoulder.  In  following  the  interosseoui 
branches  of  the  median  nerve  the  liflh  head  of  the  Hexor  profundui 
and  the  extensor  brevis  polhcis,  may  be  cut.  As  a  rule  it  will  ni 
be  necessary  to  cut  other  muscles. 

Thoracic  and  J.umlar  Nerves. — One  or  two  of  the  thoracic  nerves 
{p.  393)  should  be  dissected  from  the  outside  by  finding  the  inter- 
costal nerve  along  the  caudal  border  of  one  of  the  ribs  and  tracing  it 
in  both  directions.  The  nerve  may  be  exposed  by  removing  (he 
external  muscles  covering  the  rib,  and  cutting  the  external  intercostal 
muscles.  The  dorsal  ramus  should  be  traced  after  the  ventral  ramus 
has  been  studied. 

The  first  lumbar  nerve  (p.  395)  should  be  dissected  in  the  same 
way. 

The  other  lumbar  and  sacral  nerves  (pp.  395^00)  are  best  dis- 
sected from  within. 

The  alimentary  canal  and  iis  appendages  should  be  removed  from 
the  abdomen,  leaving  only  five  or  six  centimeters  of  the  caudal  end 
of  the  rectum.  The  kidneys  and  urogenital  organs  may  be  left, 
to  be  removed  during  dissection.      (Compare  Fig.  162.) 

Turn  one  of  the  kidneys  to  the  other  side,  and  find  the  second 
lumbar  nerve  (Fig.  162,  a)  appearing  at  the  lateral  border  of  the 
iliopsoas  muscle.  Trace  it  to  its  origin;  trace  it  also  distad,  follow- 
ing both  branches.  It  will  be  necessary  to  trace  the  nerves  through 
the  abdominal  wall,  th'^n  find  them  from  the  outside,  and  follow 
them  to  their  distribution. 

The  third  nerve  (Fig.  163,  i)  may  be  found  by  dissecting  apart 
the  fibre-bundles  of  the  iliopsoas  and  psoas  minor,  and  following  in 
the  same  way.  The  kidneys,  ureters,  vena  cava,  and  aorta  may  be 
removed  as  occasion  arises. 

The  remainder  of  the  lumbar  nerves  may  be  found  in  order,  in  a 
similar  manner.      Follow  the  saphenous  nerve  and  its  branches  (p. 
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397)  by  removing  the  integument  (rom  the  medial  side  of  the  leg 
(see  Fig.  127,  p.  310).  To  dissect  the  sacral  nerves  (p.  31)9)  separate 
the  innominate  bones  at  the  pubic  symphysis  and  divaricate  ihem. 
Find  the  nerves  arising  from  the  sacral  plexus,  by  cutting  the  levator  j 
ani  muscle.  After  N.  hemorrhoidal  is  inferior  and  N.  pudendus  have  1 
been  traced,  the  rectum  and  urogenital  organs  may  be  removed,  tak- 
ing great  care  not  to  remove  more  than  is  necessary.  To  dissect  the 
great  sciatic  nerve  (p.  400,  and  Fig.  163),  separate  the  biceps  and 
caiidofemoralis  near  their  proximal  ends  and  find  the  large  nerve- 
trunk  (a).  Then  lift  the  biceps  away  from  the  nerve,  cut  that  muscle 
near  its  middle,  and  reflect  it.  The  nerve  may  now  be  followed  to 
its  terminal  branches;  during  the  process  cut  the  muscles  only  when 
absolutely  necessary.  The  inferior  gluteal  nerve  (<)  will  be  found 
on  the  dorsal  surface  of  the  great  sciatic;  by  cutting  the  caudofemo- 
ralis  and  gluteus  maximus  muscles  near  their  insertions  and  turning 
them  back  the  distribution  of  the  nerve  may  be  followed.  The 
superior  gluteal  (j)  will  be  found  at  the  cranial  margin  of  the  pjTi- 
formis  by  reflecting  the  gluteus  medius  in  the  same  way;  the  tensor 
fascis  latae  may  also  be  cut. 

SENSEORGANS. 
I.  The  Eve  (p.  410). 

Use  any  specimen  on  which  one  side  of  the  head  has  been  left 
intact.  Remove  the  head  from  the  body  by  cutting  through  the  neck 
a  little  craniad  of  the  first  rib. 

Study  the  eye  externally.  Observe  the  eyelids,  the  conjunc- 
tiva, nictitating  membrane  with  its  cartilage,  and  the  Harderian 
gland  {Fig.  165);  the  two  openings  of  the  lachrymal  duct,  the 
Meibomian  glands  if  possible. 

Remove  the  zygomatic  arch  and  expose  the  orbit  and  the  struc- 
tures which  it  contains.  Study  the  periorbita  (p.  409),  and  find  the 
lachrymal  gland  (p.  410). 

Study  the  muscles  of  the  eyeball  (p.  411.  and  Fig.  166).  The 
lateral  rectus  on  the  lateral  surface  will  perhaps  be  first  found,  and 
its  tendon  traced  beneath  the  inferior  oblique.  Use  great  care  not 
to  injure  the  levator  palpebrEe  superioris. 

After  studying  the  muscles,  find  the  optic  nerve.  Cut  it  and  the 
muscles,  and  remove  the  eyeball  for  farther  study. 

The  Eyeball  (^.  412.  and  Fig.  167). — For  an  examination  of  the 
eye  it  is  well  to  have  a  fresh  specimen  and  one  hardened  in  formalin 
or  alcohol.  The  hardened  specimen  is  more  essential,  however.  An 
eye  from  one  of  the  specimens  used  in  dissection  is  usually  satisfac- 
tory. All  accessory  portions  should  be  trimmed  from  the  eyeball, 
leaving  only  the  spherical  ball  with  a  short  stalk  formed  by  the  optic 
nerve. 

Observe  such  features  of  the  eye  as  can  l>e  seen  extema.Ui-.  vW^. 
optic  nerves,  sclerotic,  cornea,  iri*,  ar»A  ^iw^ft.    T\\\%'Scio\^^Nift.&s^~' 
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on  a  fresh  specimen,  if  one  is  at  hand.    The  changes  in  size  and  f< 
of  tlie  pupil  can  be  observed  in  the  living  cat  by  changing  it 
light  to  a  dark  place  and  vice  versa. 

Dissection. — Examine  the  internal  structures  on  a  preparatii 
Then  with  fine  scissors  and  forceps  remove  from  the  eye  about  o 
fourth  of  the  wall,  in  the  form  of  a  quadrant  having  one  point  at 
optic  nerve,  the  other  at  the  centre  of  the  cornea.     The  coats  of  the 
eye  can  then  be  studied  on  the  piece  removed,  while  the  other  struc- 
tures will  be  visible  within  the  eyeball.      No  special  directions  are 
necessary  for  observation  of  the  structures  described,  unless  it  be  the 
capsule  of  the  lens  and  the  zonula  ciliaris.     The  capsule  of  the  len^i 
may  be  demonstrated  by  tearing  a  bit  of  it  off  with  fine  forceps. 
The  zonula  ciliaris  is  easily  seen  by  divaricating  the  edges  of  the  cut 
made  in  removing  the  quadrant,  so  as  to  sttctch  the  fine  fibres 
which  the  zonula  is  formed. 


II.  The  Eak  (p.  415)- 


1 
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(The  muscles  of  the  external  car  are  of  little  practical  importance, 
and  will  doubtless  usually  be  omitted.) 

(1)  The  External  Ear.  Read  the  description  of  the  external  ear 
{p.  415).  verifying  it  by  examination  and  comparison  of  an  ear  still 
covered  with  integument,  in  the  natural  condition,  and  of  a  prepara- 
tion of  the  isolated  cartilages  of  the  ear  (Kig.  168).  The  latter  may 
be  obtained  by  dissecting  ihe  skin  and  muscles  from  a  fresh  ear. 

(2)  The  scutifomi  cartilage  (p.  418)  should  be  observed  in  the 
natural  position,  and  as  isolated. 

(5)  The  muscles  o(  the  e.tternal  ear  {p.  418,  and  Fig.  169). 
Those  connecting  the  external  ear  with  other  parts  of  the  head  have 
been  studied  in  connection  with  the  facial  muscles.  The  remainder 
will  be  studied  on  an  external  ear  removed  according  to  the  direc- 
tions given  on  page  435.  * 

Remove  the  integument  from  the  convex  surface  of  the  auricl 
sufficiently  to  expose  the  entire  extent  of  the  muscles. 

1.  'I'he  rotator  auris.     Transect. 

z.   The  adductor  auris  superior  (Fig.  169,  1). 

3.  The  adductor  auris  medius  (a). 

4.  The  transversus  auriculae  {Fig.  63,  (.  p.  97). 

5.  The  auiicularis  externus  (Fig.  169,  in). 

6.  The  helicis  (Fig.  169.  i).  To  expose  this  it  will  be  necessary 
to  remove  the  integument  from  along  the  cranial  border  of  the  inner 
surface  of  the  auricle. 

7.  The    antitragicus    (Fig.     169,    1).      Remove    the    integumi 
farther  if  necessary. 

8.  The  Iragicus  medialis  (Fig.  169,  6,  y). 

9.  The  conchxus  extcrnus  (Fig.  169,  b). 
(4)  Remove  the  tympanic  bulla  and  petrous  bone  from  the 

oi  the  skull,  by  the  use  oi  \:icii\*:-toTccvs  and  scalpel.     Trim  away 
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soft  tissue  (including  the  cartilaginous   auditory  meatus),  and   atl 
other  bony  parts  Irom  these,  but  leave  them  uninjured, 
(;)  Find  the  Eustachian  tube  and  study  it  (p.  4^3)- 

(6)  Study  specimens  of  the  bones  of  the  middle  ear  (p.  433,  and 
Pigs.   171  and  172). 

(7)  The  middle  ear  should  be  studied  on  a  demonstration  prep- 
aration, then  dissected  as  follows: 

Remove  with  bone-iorceps  the  medial  side  of  the  tympanic  bulla 
(the  en totym panic).  Note  the  two  cavities  within  the  bulla,  \ 
the  shell  separating  them.  Observe  the  fenestra  cochlese.  Now 
remove  with  the  forceps  the  shelf,  first  breaking  through  the  middle 
part,  then  removing  the  rest  with  care.  Remove  part  also  of  the 
membranous  lining  of  the  cavity,  till  the  inner  surface  of  the  tym- 
panic membrane,  with  the  malleus  crossing  it,  is  visible.  Obseri 
the  tensor  tympani  muscle  (p,  424)  attached  to  the  malleus  by  i 
small  tendon.  Next,  with  bone-forceps,  fracture  the  thick,  bony 
portion  uniting  the  caudal  end  of  the  petrous  with  the  caudal  part 
of  the  ring  of  bone  surrounding  the  external  auditory  meatus.  These 
two  parts  may  then  be  separated  with  the  fingers,  leaving  the  petrous 
bone  on  one  side,  the  meatus,  tympanum,  and  malleus  on  the  other 
(Fig.  170).  The  head  of  the  malleus  may  then  be  observed,  \ 
the  incus  attached  to  it.  Note  also  the  stapes,  in  the  fenestra  ves- 
tibuli,  with  the  stapedius  muscle  (p.'  424)  attached  to  it. 

(8)  The  internal  ear  (p.  424),  Note  the  fenestra  vestibuli  and 
fenestra  cochleae  and  the  promontory  (p.  34).  Study  the  cochlea  and 
vestibule  on  a  demonstration  preparation  and  compare  with  Fig.  1 73. 
Then  remove  the  wall  of  the  promontory  and  find  the  cochlea. 
Open  the  vestibule  and  find  as  many  of  the  openings  of  the  semicir- 
cular canals  as  possible.  Study  the  semicircular  canals  on  demon- 
stration preparations,  consulting  Fig,  173.  The  semicircular  canals 
may,  if  desired,  be  exposed  on  your  own  specimen,  by  cutting  away 
the  surface  of  the  bone  in  places  indicated  in  the  description  (p, 
426),  and  inserting  fine  bristles  (those  from  the  sensory  hairs  on  the 
face  of  the  cat  are  excellent  for  this  purpose). 

The  membranous  labyrinth  (Fig.  1 73)  may  be  isolated  by  decalci- 
fying the  petrous  bone  with  ten  per  cent,  nitric  acid,  then  dissecting 
out  the  labyrinth.  This  is  an  operation  of  considerable  delicacy,  but 
St  least  one  or  two  specimens  lor  demonstration  should,  if  possible, 
be  prepared  thus  and  kept  in  the  laboratory. 
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Abdominal  aorta,  301 

arteries.  301 

cavity,  217,  218 

muscles,  153 
dissection,  441 

veins,  326 
Abducens  nerve,  347,  375 
Abductor  auris  brevis,   M.,    100,  435; 
longus,  M.,  100,  435 

brevis  pollicis,  M.,  184,  439 

caudse  (coccygis)  externus,  M.,  137, 
447;  intemus,  M.,  137,  446 

cruris,  M.,  195 

digiti  quinti,  Nf.,   185,  439;  secundi, 
M.,  185 

medius  digiti  quinti,  M.,  215 
Accelerator  urinae,  M.,  271 
Accessory  nerve,  346,  382 

pnx:ess,  6,  8 
Acetabular  bone,  76,  78 

notch,  79 
Acetabulum,  76,  78,  87 
Achilles,  tendon  of,  204.  206 
Acromiodeltoid  muscle,  157,  438 
Acromion  process,  62,  64 
Acromiotrapezius,  M.,  116.  436 
Adductor  auris  inferior,   M.,    104,  435; 
medius,    M.,    419,    470;    superior, 
M.,  419,  470 

digiti  secundi,  M.,  185 

femoris,  M.,  198,  444 

longus,  M.,  199,  444 

medius  digiti  quinti,  M.,  215 

pollicis,  M.,  185,  439 
Aditus  laryngis,  246 
Adrcnolumbar  arteries,  304 

veins,  326 
Aloe  magnae,  26,  27 

parvae,  29 
Albuginea,  260 
Alcohol  as  preservative,  431 
Alcohol-formalin  for  brains,  463 
Alimentary  canal,   221  ;   dissection  of, 

449 
Alisphenoids,  25,  27 


Alveolar  border,  39,  47 

nerve,  inferior,  374,  375 

process,  39 
Alveoli,  48 
Ampulla  (ear),  426 

of  Vater,  236 
Anal  glands  or  sacs,  239;  constrictors 

of,  269 
Anapophysis,  6 
Anastomotica  magna.  A.,  297 
Anconeus,  M.,  170,  438 
Anconeus  intemus,  M.,  170 

lateralis,  M.,  167 

longus,  M.,  168 

posterior,  M.,  168 
Angle  of  rib,  18 
Angular  process,  19,  48 

vein,  321 
Ankle,  bones  of,  82 

ligaments  of,  91 
Annularis,  72 

Annular  ligaments,  75,  173,  213 
Ansae.  386 
Anterior  cerebral  artery,  289 

circumflex  artery,  296 

commissure,  357,  365 

facial  vein,  321 

fossa,  59 

perforated  substance,  362 

spinal  artery,  291 

superior  j>n)cess,  78 

Sylvian  gyrus,  359 

sulais,  359 

thoracic  artery,  294;  nenres,  387 

tibial  artery.  313 

transverse  processes,  1 1 
Antibrachial  fascia.  172 
Antibrachium,  muscles  of,  172 
Anticlinal  vertebra,  6 
Antihelix,  416 
Antitragicus,  M.,  421,  470 
Antitragus,  417 
Anus,  239 

muscles  of,  268 
Aorta,  275,  279,  281,  -ijav 


434                                                                                   ^l^^^^^^^^l 

Aorta  abddininalii,  301 

Arteria  epigastrica  inferior,  309           ^^^^B 

Aortic  plexus.  4q& 

femoraliti,  3C7,  310                              ^^M 

semilunar  vaives,  179 

gaslrica  sinistra,  303                               ^^H 

ainus,  179 

gastroduodenalis,  302                          ^^^| 

Apparatus  iligESlorius,  331 

gastroepiploica  dealra,  303                 ^^H 

respinitorius,  243 

genu  posleriores,  313                                ^^H 

urugenftalis.  255 

glutea  inferior,  308:  superior,  30S      ^^B 

Appendicular  iossa,  3S,  58 

iSe,  348 

■ 

Appendin.  419 

hepatica,  302                                          ^H 

Aqueduct  of  Sylvius,  343,  343,  350,  35 1, 

hypogastriea,  307                                   ^m 

352 

ileoculica.  304                                         ^H 

Aqueducius  cerebri,  34Z.  343.  35°.  3Si. 

iliaca  externa,  307,  309;  interna,  aOTj^H 

353;  f.llopii.  35 

iliolumbalis,  306                                   ^M 

Aqueous  humor,  414 

in&aurbita!is,  290                                 ^H 

Aracliiioid,  337,  369 

inlercoslales,  283                                  ^^M 

Arlur  vilie,  349 

inlercostatis  suprema,  293                   ^H 
interosseE,  398,  300                           ^^H 

Arch,  bicipital,  166 
supr»orbilal.  37,  5> 

Uenalis,  303                                       ^H 

lygomalic,  47,  49,  $a 

tingualis,  285,  3S6                            ^^H 

Area  clli plica,  345 

lumbales,  383,  30a                            ^^^| 

oYaUa,  345 

perforata  posterior,  353 

mammaria  inlema,  393                        ^^ 

Arm,  arteries  of,  394 

maxillaris  externa,  285,  286;  interna. 

articulilions  of,  73 

287 

bones  of,  64 

rouiclesof,  156 

303                                                               ^H 

dissection  of,  436 

meningca  media,  289                          ^^H 

nerves  of,  388 

veins  of,  318 

occipitalis,  38s                                          ^^U 

alvrolaris  inferior,  38S 

anastomoiica  magna,  397 

palatina  deicendcns,  290;  minor,  390 

anoiiyma,  3S2 

pancreaticoduodenalis   inferior,   303; 

articularis  genu  suprema,  311 

superior,  303 

phrenica,  304                                          ^^ 

387 

poplitea,  311,  313                                 ^H 

axillaris,  394 

princeps  pollicis  et  indicis,  300          ^^M 

basilaris,  291,  292 

brachialii,  396 

pulmonalis,  375,  278,  z8o                   ^^| 

bronchiales,  283 

pylorica,  3« 

carol  is  communis,  382,  383;  externa. 

radialis,  397;  recurrena.  398 

38s;  intema,  285 

renal  is,  304 

cerebelli  anterior,  292;  inferior  poste- 

sacralis  laleralia,  309;    media,  301, 

rior,  393 

309 

cerebri   anterior,   289;    media,   289; 

aaphena,  311 

posterior,  393 

ipermatica  externa,  309;  interna,  304 

293. 

spinalU  anterior,  291 

circumflexafemoriBiateralis,3ll;  hu- 

lubclavia,  283,  383,  390                       ^H 

subscapularis,  294                               ^^H 

Icrior.  296:  scapulK,  294. 

superior  profunda,  396                       ^^^| 

ceeliaca,  301. 

suprascapularis,  393                           ^^H 

colicadeitra,  304;  media,  303;  sinis- 

surali^ 313                                          ^H 

tra,  306 

tarsea  medinlis,  315                            ^^^H 

collateralisradialisauperior,  3971  ul- 

temporalis  superlicialis,  287               ^^M 

oaris.  297 

thoracica  anterior,  294;  longa,  xg^-^^M 

ciimtiariz,  275,  379,  281 

thoracicodorsalis.  296                         ^^H 

dig i tales  dorsal cs,  297;  planlares,  314 

thyre,>idca  ima.    2S3,  284:  superJo^^B 

doraalis  penis,  308 

1 

^^^BF                                                                                                                                               '^'i^^l 

Arteria  tibialis  anterior.  313;  posterior, 

Auricularis  posterior,  M.,  99                     ^^H 

313:  rccurrens.  314 

superior.  M..  100,  435                             ^^H 

transversa  culU,  293;  scapulat,  293 

Auricular  nerve,  379;   great,  3S5;   po».   ^H 

ulnaris,  300;  recurrens,  298 

377                                             ^H 

umbilical  307 

vein,  anlerior.  324;  posterior.  324         ^^M 

uterina,  308 

Auriculoltmp"iral  uer\-e.  373                      ^^H 

Tcntriculi  donalis,  303 

verlehralU,  391 

Axillary  artery,  Z94                                  ^^^^| 

Arteries  (see  Arteria),  aSo 

border,  63                                              ^^^1 

abdomen,  301 

nerve,  3S8                                              ^H 

ami,  394 

318                                                ^^1 

bladder.  307 

Aiis,  15                                                      ^^1 

brain,  2B9,  agi 

Azygos  vein,  316                                        ^^M 

fcol,  312,  314 

hand.  300 

I                      ^H 

kidneys,  304 

Back,  foscia  of,  126                                    ^^H 

intestine,  30* 

muscles  of,   115,   123;   dissection  0^  ^^M 

limbs,  294,  309 

442                                        ^^M 

Liver,  302 

Basilar  artery,  291,  292                            ^^H 

stomach.  303 

Basioccipitat  bone,  22                                 ^^^| 

Artery  (ace  Arleria) 

cystic,  302 

Biceps  brachii,  M.,  165,  438,  439             ^H 

labial.  1S6 

femoris,  M.,  T94>  444                              ^^H 

Bicipital  arch,  iGG                                       ^H 

ovarian,  306 

groove,  66                                                 ^^M 

tubercle,  64                                                ^^M 

superior  laryngeal,  285 

tuberosity,  67                                                     1 

Articular  artery,  superior.  311 

Bicuspid  valve,  279                                               1 

circumference,  67 

Bile  duct,  241 

lacel,  4 

Bivemor  tervicis.  M.,  131,443                             1 

processes,  6,  8 

Bladder.  2j6                                                 ^^J 

arteries  of.  307                                           g^H 

intervertebral,  16 

ligaments  of.  219,  157                           ^^H 

Arliculalions  of  arm,  73 

Blind  spot.  414                                          ^^^M 

hind  limb.  86 

Blood  vessels,  2S0                                          ^^H 

mandible,  61 

d  issectiuii  of,  45G                                   ^^H 

Arytenoid  cartilages.  248 

injection  of.  456                                          ^^^| 

Atytenoideui  transreraus,  M.,  350 

Body  cavity,  217                                             ^^H 

Astragalus,  81 

Body  muscles,  115                                     ^^H 

Atlantal  tbramen,  14 

Bones,  1                                                     ^^M 

Atlanto-occipital  articulation,  17 

423                                                 ^^H 

Atlas.  14 

21                                                ^^H 

Atrium  dextrum,  275 

pelvic  extremities,  76                           ^^M 

sinistram.  279 

preparation  of,  430                               ^^^H 

AtloUeni  auris.  M.,  100 

sesamoid,  73,  80,  86                                ^^H 

study  of,  431                                               ^^M 

meatus,  eiicmal,  32,  33,  52.  55,  415, 

thoracic  extremities,  63                         ^^H 

+16:  internal,  35.  58 

Bony  labyrinth,  415                                       ^H 

nerve,  347.  377 

Brachial  artery,  296                                  ^^^H 

organ.  4"S 

Brachialis,  M..  166.  43S.  439                      ^H 

Auricle  (ean,  415 

Brachial  plexus,  386;  dissection  of,  467!. ^^H 

Auricles  of  heart,  274,  275,  279 

vein.  318                                                  ^M 

Auricula,  415 

Br»chioradU1is,  M..  173.  438                   .^H 

Auricular  appendage.  275,  279 
arteries,  287 

Brachium  cunjuctivum,  348,  349             ^^M 
Brachium,  muscles  oi^  164                           ^^^H 

cartilage,  415,  416 

pontis,  347,  348,  349                               _^^M 

facet,  10 

quadrigeminum    inferius,    351.    354;^^H 

impression,  77 

superius,  351.  354                                    ^^ 

Auricularis  anterior,  M.,  104,  419 

Br^.in,  .139                                                                       ' 

enternus,  M.,  420,  470 

arteries  of,  289,  291 
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Brain,  diagrams  of,  343 

dissection  of,  464 

preparation  of,  462 

preservation  of,  462 

removal  of,  462 

study  of,  464 

veins  of,  324 
Breast,  muscles  of,  144;  dissection  of, 

437 ;  nerves  of;  387 
Broad  ligament,  264,  266 
Bronchi,  252 
Bronchial  arteries,  283 

veins,  318 
Buccae,  222 
Buccal  cavity,  221 

nerves,  377 
Buccinator,  M.,  106,  435 

nerve,  374 
Bulbocavemosus,  M.,  271,  454 
Bulbourethral  glands,  261 
Bulbus  olfactorius,  362 

urethras,  261 
Bulla,  auditory,  32,  55 

tympanic.  32,  55 
Burdach,  column  of,  337,  345 

Caecum,  238 

Calf  of  leg,  muscles  of,  203 

Calcaneometatarsalis,  M.,  215,  445 

Calcaneus,  82,  83 

Callosal  sulcus,  362 

Canal,  alimentary,  221 

anterior  palatine,  41 

condyloid,  24,  58 

facial,  35,  58 

Hunter's,  311 

hypoglossal,  24,  58 
Canalis  adductorius,  31 1 

facialis,  35,  58 
Canal,  lachrymal,  40,  54,  410 

nasolachrymal,  40,  47,  54,  410 

of  lluguier,  376 

posterior  palatine,  45,  46,  54,  56 

pterygoid,  27,  56,  59 

sacral,  8 
Canals,  semicircular,  425,  426 
Canine  teeth,  225 
Caninus,  M..  lOO,  435 
Capitatum,  os,  70 
Capitulum,  18,  66 
Capsula  lentis,  414 
Capsularis,  M.,  190,  444 
Capsule  of  Glisson,  302 

of  kns  414 
Caput  epididymis,  260 
Cardiac  nerves.  380,  405.  406 

plexus  ,380,  382,  405 
Cardinal  veins,  3:8 

Carotid  artery,  common,  283;  external, 
285 :  internal,  285 


Carotid  groove,  26 

plexus,  287 
Carpus,  69 
Cartilage,  costal,  18 
Cartilages  of  larynx,  247 
Cartilago  auriculae,  415,  416 
Cauda  epididymis,  260 

equina,  339 
Caudal  muscles,  136;  dissection  of,  447 

vertebrae,  i,  11 
Caudoanalis,  M.,  270 
Caudocavernosus,  M.,  271 
Caudofemoralis,  M.,  195,  444 
Caudorectalis,  M.,  270 
Caudovaginalis,  M.,  272 
Cavernous  sinus,  325 
Cavities  of  the  skull,  57 
Cavity,  abdominal,  217 

body,  217 

buccal,  221 

mediastinal,  218 

nasal,  59,  243 

pelvic,  218 

thonicic,  217 
Cavum  nasi,  243 

oris,  221 

tympani,  422 
Central  nervous  system,  335 
Centrale,  69 
Centrum,  3 
Cephalica,  V.,  319 
Cephalobrachial  muscle,  118 
Cephalohumeral  muscle,  118 
Cera  toby  a  1,  49 

Ceratohyoid  muscle,  115,  440 
Cerebellar  arteries,  292 

fossa,  57,  58 

gyri,  348 

hemispheres,  348 
Cerebellum,  341,  347 

arteries  of,  292 
Cerebral  aqueduct,  342,  343.  350,  351, 

352 
arteries,  289,  292 

fissures,  359 

fossa,  58 

gyri.  359 

hemispheres,  341,  357 

peduncles,  351 

sulci,  359 

vein,  inferior,  325 
Cerebri  magna,  V.,  324 
Cerebrum,  341.  357 

arteries  of,  289,  292 
Ceruminous  glands.  416 
Cervical  ganglia  of  sympathetic,  404, 

405 
lymphatic  glands,  332 
nerves,  383 
plexus,  386 


^^^^^v 

1 

Cer*i«l  venehne.  i,  ii.  15 

Colon,  ligaments  of,  219 

Cervicalis  ascendeiiB,  A.,  igj;  V.,  Jzo 

Coluranie  cameae,  278 

pnifimda.  A..  295 

Columns  of  spinal  cord,  336 

Ceivicofecial  muscle,  95 

Commissura  anterior,  357,  365 

Cervix  uteri.  166 

labiomm,  222 

Cliambcrs  of  eye.  414 

posterior,  355 

Cheek,  muscle,  of,  lOj 

Commissure,  middle,  354 

Cheeks,  aaj 

Common  bile-duct,  241 

CbeYToq  bones,  ii 

carotid  artery.  28a,  283 

Chiasma,  opiic.  34a,  354,  355,  369 

iliac  reins,  328 

Chiasmatic  groove.  2'),  59 

Communicating    branches    of    «ym]M.  ^^^| 

Choanie.  60.  232,  244 

thetic,  406 

Chords  teiidinex,  27S 

Chc)rda  lympani  nerve,  375,  376 

Compound  terms,  viii 

Choroid.  413 

Compressor  urethnc  niembranaceit 

M.,    ^^M 

plexus  of  fourth   veiitricle,   350;    of 

a?'.  454 

lateral  veiitriclea.  353,  363,  367;  of 

Concha  auris,  415,  416 

third  ventricle,  354,  355 

nasalis  superior,  41 

Ciliaiy  body,  413 

ventral  nasal.  40 

folds.  41J 

Conchxus  extemtis,  M.,  422.  470 

ganglion,  365,  371 

Condyle,  occipital.  23,  52,  55 

nerve,  long,  371 ;  short,  370 

Condyles  of  femur.  80 

Circle  of  Willis,  1S9,  292 

tibia,  So 

Circulatory  system,  274;  dissection  of, 

Condyloid  canal.  24.  58 

455 

process,  48 

Circulus  arteriosus,  jSq,  jqi 

Conjunctiva.  409.  410 

Constrictor  cuniii,  M.,  272 

pharyneis  inferior,  M..  232,  451 
dius,M., 333,451;  superior,**. 

humeri  anterior.  A.,   296;   posterior. 

'33   ^H 

A..  296 

vestibuli,  M..  272 

scapulae,  A.,  294 

Constrictors  of  anal  glands,  269 

Circumflex  nerve,  388 

Conus  arteriosus,  277 

Circum vallate  paptllie,'a27 

Cor,  274 

Clava,  345,  349 

Coracobrachialis.  M.,  164 

Clavicle.  64 

Coracoid  border,  63,  64 

Chivicula,  64 

process.  63,  64 

Clavobrachial  muscle,  157,  437.  439 

Coracovertebral  angle,  63 

Clavobrapeiius  muscle,  1 18,  436 

Cord,  spinal,  335 

Cleidoniastoid  muscle,  120.  436.  440 

Corium,  427 

Clinoid  proceu«s,  16,  29 

Cornea.  412,  413 

Clitoris.  264.  267 

Cometoconchoeus,  M.,  422 

Coats  of  ihc  eyeball.  413 

Comua  of  byoid.  49 

of  the  testis.  258 

of  uterus.  266 

Coccygeal  nerves.  4O4 

Coronal  sulcus,  360 

Coccygeus.  M.,  137 

Coronaria  ventriculi.  V..  326 

Cochlea.  425 

Coroiiiiry  artery,  275.  279,  l8[ 

Cceliac  artery,  301 

ligament  of  liver,  221 

ganglion,  406 

sinus,  277,  316 

plexus,  406 

sulcus,  274 

Ctelom,  217 

veins,  277.  315 

Colica  dextra.  A.,  304 

Coroiioid  fossa,  48,  66 

media.  A.,  303 

process.  48,  69 

sinistra.  A.,  306 

Corpora  mammillaria,  356 

Collateral  ligaments.  74.  88 

quadrigemina,  351 

radial  artery.  297 

Corpus  callosum,  357,  363 

ulnar  artery.  297 

cavemosumclitoridis.j67;  penis, 

^^3:   ^M 

CoUiculi  inferiores.  349,  331 

urcthrse,  261,  263 

superiores.  35. 

Ciliare,  413 

Collumofrib,  19 

genicutatum  Uterale.   354:  mediate,      ^^H 

Colon,  237 

351.  354 

J 

478 


INDEX. 


Corpus  luteum,  264 

of  sternum.  20 

of  vertebrae,  3 

pineale,  351,  355 

restiforme,  346,  348,  349 

spongiosum,  261 

striatum,  363,  367 

vitreum,  415 
Comigator  supercilii  lateralis,  M.,  98, 

435 ;  medialis,  M.,  97,  435 
Cortical  portion  of  kidney,  256 
Costae,  18 

spuriae,  19 

verae,  19 
Costal  cartilage,  18 

fecet,  3,  5 
Costocervical  axis,  292 

vein,  318 
Cowper's  glands,  261 
Cranial  cavity,  57 

nerves,  346,  369:  dissection  of,  465 

portion  of  skull,  21 
Cranium,  21 
Cremaster  muscle,  258 
Cremasteric  fascia,  258 
Crest,  external  occipital,  24,  52 

nasal,  40,  42 

of  ilium,  78 

pf  tibia,  81 

sagittal,  25,  50 
Cribriform  plate,  43 
Cricoarytenoideus  lateralis,  M.,  251 

posterior,  249 
Cricoid  cartilage,  248 
Cricothyroid  muscle,  249 
Crista  helicis,  417 
Crucial  ligaments,  88.  89 
Cruciate  sulcus,  360,  361 
Crura  cerebelli,  341,  348 

of  diaphragm,  152 

of  penis,  263 
Crural  arches,  154 

fascia,  deep,  206 

muscle,  202 
Crus  cerebelli  ad  medullam,  346 
Crus  of  diaphragm,  152 
Crus,  muscles  of,  203 
Crystalline  lens,  414 
Cuboid,  82,  84 

Cuneatus,  fasciculus,  337,  345.  346 
Cuneiform  bones,  70.  80,  84,  85 
Cutaneous  nerve,  external,  388 
Cutaneus  colli,  N..  385 

femoralis  hittralis.  N.,  396 

femoris  posterior,  N..  403 

maximus,  M.,  93,  434 

medialis,  N.,  390 
Cystic  artery,  302 

<iuct,  241 


Deciduous  teeth,  226 
Deltoid  muscle,  156 

ridge,  66 
Demifacets,  costal,  3 
Dens,  14,  15 
Dental  arteries,  288 

nerves,  inferior,  375 
Dentes,  224 

Depressor  conchie,  M.,  103,  435 
Dermal  muscles,  93 
Diaphragm,  151 ;  dissection  of,  446 
Diastema,  225 

Dirnrrphakia,  542^  343,  ^44^  ^52 
Digastric  muscle,  107,  440 
Digestive  apparatus,  221 
Digital  arteries,  297,  314 
Digital  fossa,  79 
Digits,  72 

Directions  for  dissection,  429 
Disarticulation  of  skulls,  430 
Dissection  of  alimentary  canal,  449 

blood-vessels,  456 

brain,  464 

circulatory  system,  455 

cranial  nerves,  465 

diaphragm,  446 

ear,  470 

eye,  469 

ligaments,  431 

lymphatics,  460 

muscles,  433 

nervous  system,  461,  465 

pelvic  muscles,  446 

respiratory  organs,  452 

sense  organs,  469 

spinal  nerves,  467 

sympathetic  system,  465 

urogenital  organs,  453 

viscera,  447 
Dorsalis  penis,  A.,  308;  N.,  403 
Dorsum  sella?.  26,  59 
Drying  of  material.  432 
Ductus  Botalli.  280 

communis  choledochus,  241 
Ducts  of  salivary  glands,  222,  223 
Duodenohepatic  ligament,  220 
Duodenorenal  ligament,  219 
Duodenum,  236;  ligaments  of,  219,  220 
Dura  mater,  337,  368 

veins  of,  324 

venous  sinuses  of,  324 

Ear,  415 

Ear  bones.  423 
dis>ection  of,  470 
external,  removal  of,  435 
muscles  of,  96,  99.  103,  104.  418 

Ectocuneiform,  84 

Ectopcctoralis,  M.,  145 
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1 

Eclosylvian  gyrus,  360 

External  pterygoid  muscle.  III 

^U 

sulcus.  359 

slcniocostil  muscle,  150 

Ectotym panic  bone,  31 

Exlremitics,  pelvic,  bones  of,  76 

Eighih  cranial  nerve,  347,  377 
Elbow. joint.  74 

tlioracic,  bones  uf,  62 

Eye,  409-4" 

Eleventh  cranial  Jierve,  346,  38J 

Eyeball.  412 

Eminence,  iliopectineal,  78 

Eyelids,  409;  muscles  of,  97,  410.  412 

Emincntia  conch*,  416 

Eye,  muscles  of,  411 

Encephalon,  339 

EnlocuDeiI<>riD,  Jj; 
Enlopectoralis,  U..  146 

Face,  muscles  of,  96 

veins  oi.  32, 

Eolotympanic  bone,  31 

Facet,  articular,  4 

Eparterial  bronchui,  3$i 

Epicondylea,  67,  80 

costal,  3.  5 

Epicranfu!,  M.,  loi,  43S 

transverse  costal,  4 

Epidermis,  427 

tubercular,  4 

Facial  bones,  21 

Epigaatrie  irtcry,  inferior,  309 

canal,  35,  58 

Epiglottic  carUlage,  248 

muscles,  96;  dissection  of,  434 

Epiglottis,  246 

nerve.  347,  375 

Epihyal,  49 

portion  of  skull,  21,  49 

Epimcralis,  M.,  190 

vein,  anterior,  321 

Epiphysis.  351,  355 
olbunes,  3 

vein,  deep,  323:  posterior,  323 

Kalluptaii  tubes,  263,  2G4 

EpUlropheus,  IJ 

False  ribs,  ig 

Epitn«;hlea,  67 

vocal  cords,  246 

Epilroihloris,  M.,  164,  43S 

Fascia,  antibrachial,  171 

Elhrnuidal  artery,  289 

cremasteric.  258 

foramen,  38 

deep  crural,  ao6 

nerye,  371 

endothoracica.  217 
intercr.lumnar,  258 

Ethmoid  bone,  4a 

cells.  44 

lata,  186 

lumbodorsAl,  126 

Eustachian  tube,  232,  423 

of  lack,  126 

Excretory  organs,  255 ;  dissection  01,453 

of  thigh.  1»6 

Exoccipilal  bones,  32 

pr.jpria,  258 

Eitenair  antibrachii  longus,  M..  164 

Fasciculus  cuneatus,  337,  345,  346 

brcvis  digitorum.  M.,  212,  4451   Pol" 

cuneatus  lateralis,  346 

licU,  M.,  178,  439 

gracilis,  336,  345 

carpi  radialis  brevis,   M..   174,  438; 

Fauces,  pillars  uf,  230 

longus,  M..  173,  438;  ulnaris,  M.. 
'70.  439 

Female  genital  organs,  263 

Femoral  artery,  307,  310 

caudse  lateralis,  M..    137,  443,  447; 

nerve,  397 

medialis.  M..  130,  136, 443,  447 

Femur,  79 

communis  digitorum.  M.,  174,  439 

Fenestra  cochleie,  34,  425 

digilorura   lateralis.    M.,    175.   439  ; 

ovalis,34 

longus.  210.  44; 

rotunda,  34 

vestibuli,  34,  424,  425 

indicis  proprius  M,.  176,  439 

Fibrocartilages,  intervertebral.  16 

muscles  of  arm.  173 

iHsia  mctacarpi  pollicis.  M.,  178 

Fibula,  82 

1 

External  carotid  artery,  285 

Fifth  cranial  nerve.  347.  379 

ear,  41S 

FiliG>rm  papillie.  227 

iliac  >nery,  307,  309;  vein,  328.  329 

Filura  lerminale.  335 

intercostal  muscles,  150 

Fingers,  arteries  of,  297 

jugular  vein.  319 

bones  of.  72 

maxillary  artery,  285,  286 

muscles  of,  185 

oblique  muscle,  153 

Fir^t  cranial  nerve.  369 

occipital  crest.  24,  52;  protuberance. 

Fiisura  cerebri  lateralis,  358 

24 

Fissure  of  Sylvius.  358 

.1 
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Fissure,  orbital,  27,  54,  59 
Fissures  of  cerebrum,  359 

medulla  oblongata,  344,  345 

spinal  cord,  335 
Flexor  brevis  digiti  quinti,  M.,  186,  439; 

digiti  secundi,  M.,  185;  digitorum, 
M.,    205,   212,    445 ;  poUicis,    M., 

184,  439 
carpi  radialis,  M.,  179,  439 

carpi  ulnaris,  M.,  180,  439 

caudle  brevis,  M.,  138,  446;  longus, 
M.,  138.  446;  longus  digitorum,  M., 
207,  208,  445 ;  hallucis,  M.,  207,  445 

muscles  of  forearm,  179 

perforans,  M.,  181 

perforatus,  M.,  181 

profundus  digitorum,  M..  181,  439 

sublimis  digitorum,  M.,  181,  439 
Floating  ribs,  19 
Follicles,  Graafian,  264 

solitary,  237 
Foot,  arteries  of,  312,  314 

bones  of,  82 

joints  and  ligaments  of,  91 

muscles  of,  212;  dissection  of,  445 

nerves  of,  402 

veins  of,  329 
Foramen,  anterior  palatine,  57 

atlantal,  14 

caecum,  345 

epiploicum,  220 

ethmoidal,  38 

hypoglossal,  24,  56,  58 

mcisivum,  41,  57 

infraorbital,  40,  54 

interventricular,  356,  365,  368 

intervertebral,  4 

jugular,  24,  33,  56.  58 

lacerum,  26,  5q;  anterius^  54 

magnum,  22.  52,  55,  58 

mandibular,  48 

mental,  47 

obturator,  76 

of  Monroe,  356.  365,  368 

of  Win  slow,  220 

optic,  29   54,  50 

ovale,  27.  54.  56,  59 

ovale  of  heart,  277 

rotun<lum.  27,  54,  56,  59 

sacral,  0.  10 

sphenopalatine,  46,  54 

stylomastoid.  33,  34,  52,  55 

supracotnlyloid,  67 

transver>ariuni.  13 

vertebral,  i 
Forearm,  muscles  of.  172 
Fore  limbs,  hones  of,  62 

muscles  of.  156;  dissection,  436 

lymphatics  of.  332 
Formaiin-alcohol  mixture  for  brains,  463 


Formalin  as  preservative,  43 1 
Formalin-glycerine   mixture  for  injec- 
tion, 432 
Formula  for  teeth,  224 
Fornicate  gyrus,  362 
Fornix,  358,  363,  364 
Fossa,  anterior.  59 

appendicular,  35,  58 

cerebellar,  57,  58 

cerebral,  58 

coronoid,  48,  66 

digital,  79 

external  pterygoid,  30,  53 

glenoid,  63 

iliopectineal,  310 

infraspinous,  63 

intercondyloid,  80 

internal  pterygoid,  28,  54 

mandibular,  32,  52 

masseteric,  48 

middle,  59 

olecranon,  66 

olfactory,  59 

orbital,  53 

ovalis,  277 

radial,  66 

rhomboidea,  349 

subscapular,  63 

supraspinous,  63 

temporal,  51,  53 

trochanteric,  79 
Fourth  cranial  nerve,  350,  370 

ventricle,  341.  343'  344.  349 
Frenulum  glossoepiglottica,  227 

linguce,  222,  227 

of  epiglottis,  246 

of  lips,  221 

penis,  257 
Frontal  bone,  37 

lobe  of  brain,  358 

muscle,  loi 

nerve,  370 

plate,  37 

prtKess,  39,  40,  47,  51 

sinuses.  38.  61 

spine,  37 

vein,  321 
Frontoauricular  muscle,  99,  435 
Frontoscutularis,  M.,  104,  435 
Fundus  of  stomach,  234 
Fungiform  papilla?.  227 
Funiculi  of  spinal  cord,  336 

Galea  aponcurotica,  loi 
Gall-bladder,  241 

Ganglia,    sympathetic.   404,    405,    406, 
408 

thoracic.  406 
Ganglion  cervicale  inferius,  405 

cervicale  mediale,  405;  superius,  404 
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Ganglion,  coeliac,  406 

Ga^serian,  347,  370 

geniculi,  375 

inferior  mesenteric,  408 

jugulare,  378 

nodosum^  378 

of  the  root,  378 

of  the  trunk,  378 

ophthalmic,  369 

petrosum,  378 

semilunar,  347,  370,  406 

sphenopalatine,  372 

superior  mesenteric,  407 

superius,  378 
Gasserian  ganglion,  347.  370 
Gastrica  sinistra,  A.,  303 
Gastric  plexuses,  382 
Gastrocnemius,  M.,  203,  445 
Gastroduodenal  ligament,  235 

artery,  302 
Gastroepiploica  dextra,  A.,  303;  V.,  327 
Gastrohepatic  ligament,  220,  245 
Gastrolienal  ligament,  235 

omentum,  220 
Gastrosplenic  omentum,  220 

vein.  327 
Gemellus  inferior,  M.,  190,  444 

superior,  M.,  189,  444 
Geniculate  ganglion,  375 
Genioglc>s<ius,  M.,  228,  440,  450 
Geniohyoid  muscle,  113,  440 
Genital  organs,  257;  dissection  of,  453, 

454 
Genitofemoral  nerve,  396 

Genu  (brain),  364 

Gland,  bulbourethral,  261 

Cowper's,  261 

infraorbital,  224 

lachrymal,  410 

molar,  224 

orbital,  224 

pan)tid,  223 

prostate,  261 

sublingual,  224 

submaxillary,  223 

thymus,  254 

thyroid,  254 
Glands,  Ilarderian,  410 

inguinal   334 

lymphatic,  330 

Meibomian,  409 

of  mouth  223 

of  urethra,  261 

tarsal,  409 
Glandulse  oris,  223 

suprarenales,  257 
Glans  penis.  257,  261 
Glenoid  angle,  62,  64 

border.  63 
\     fossa,  63 


Glennvertebral  angle,  63 
Glisson,  capsule  of,  302 
Gloitis,  246 

Glossoepiglotticus,  M.,  250 
Glossopharyngeal  nerve,  347,  378 
Glossopharyngeus,  M.,  232,  451 
Gluteal  arteries,  308 

nerve,  inferior,  399;  superior,  399 

vein,  inferior,  329 
Gluteus  maximus,  M.,  187,  444 

medius,  M.,  i8i8,  444 

minimus,  M.,  189,  444 

quartus,  M.,  190 
Glycerine-formalin   mixture  for   inject- 

i»»g»  432 
Goll,  column  of,  337,  345 
Graafian  follicles,  264 
Gracilis,  fasciculus,  336,  345;  M.',  198, 

444 
Gray  matter,  336 

Great  auricular  vein,  324 

Greater  curvature  of  stomach,  234 

Great  omentum,  219,  235 

scapular  notch,  64 

sciatic  nerve,  400 

sciatic  notch,  77 

sigmoid  cavity,  69 

transverse  fissure,  363 

trochanter,  79 

tuberosity,  65 
Gyri  of  cerebellum,  348 

cerebrum,  359 
Gyrus,  anterior  Sylvian,  359 

compositus  posterior,  360 

ectosylvius,  360 

fbrnicatus,  362 

marginalis,  360,  361 

orbitalis,  360 

posterior  Sylvian,  359 

sigmoideus,  360 

suprasylvius,  360 

Habcnulae,  355 
Hsemal  processes,  11 
Hair,  distribution  of,  427 
Hamatum,  os,  70 
Hamular  process,  28 
Hamulus,  28,  54 
Hand,  arteries  of^  300 

bones  of,  71 

joints  and  ligaments  of,  75 

muscles  of,  184;  dissection  of,  439 
Harderian  glands,  410 
Head,  bones  of,  21 

muscles  of,  96;  dissection,  434,  440 

nerves  of,  369 
Heart,  274;  dissection  of,  455 

veins  of,  315 
Heel,  83 
Helicis,  M.,  421,  470 
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Helix,  417 

Hemispheres  of  cerebellum,  348 

cerebrum,  341,  357 
Hemorrhoidal  arteries,  306,  308 

nerve,  inferior,  404 

nerve,  middle,  403 

veins,  329 
Hepar,  239 
Hepatic  artery,  302 

ducts,  241 

plexus,  408 

veins,  326 
Hepatorenal  ligament,  22 1 
Hiatus  facialis,  35 
Hilus,  255 
Hind  brain,  344 
Hind  limb,  bones  of,  76 

muscles  of,  186;  dissection,  444 
Hip-joint,  87 
Hip,  muscles  of,  186 
Hippocampal  sulcus,  362 
Hippocampus,  365 
Horns  of  uterus,  266 
Huguier,  canal  of,  376 
Humerus,  64 
Humor,  aqueous,  414 

vitreous,  415 
Hunter's  canal,  311 
Hyoepiglotticus,  M..  250 
Hyoglossus,  M.,  228,  440,  450 
Hyoid  bone,  49 

muscles  of,  112 
Hyparterial  bronchi,  252 

lobes  of  lungs,  281 
Hypogastric  arteries,  307 

vein,  328.  329 
Hypoglossal  canal,  24,  58 

foramen,  24,  56,  58 

nerve,  346,  383 
Hypophysis,  355,  356 

Iliac  arteries,  307,  309 

glands,  333 

veins,  328,  329 
Ileocolic  artery,  304 

valve,  237 
Ileum,  237 

lliocaudalis,  M.,  137,  446 
Iliocostalis,  M.,  124,  128,  443 
Iliohypogastric  nerve,  395 
Ilioinguinal  nerve,  395 
Iliolumbar  arteries,  306 

veins,  326 
Iliopectineal  eminence,  78 

fossa,  310 

line,  78 
Iliopsoas,  M.,  138,  193,  444,  446 
Iliosacral  ligaments,  86,  87 
Ilium,  76.  77 
Incisive  duct.  222 


Incisive  foramen,  41,  57 
Incisor  teeth,  225 
Incisura  acetabuli,  79 

scapulae,  64 
Incus,  424 
Index,  72 

Index,  muscles  of,  185 
Inferior  alveolar  artery,  288 

cerebral  vein,  325 

cervical  ganglion,  405 

dental  artery,  288 

epigastric  artery,  309 

gluteal  arteries,  308 

maxillary  bone,  47 

mesenteric  artery,  306;  vein.  328 

thyroid  artery,  283,  284 

vena  cava,  325 

vesical  artery,  307 
Infraorbital  artery,  290 

foramen,  40,  54 

gland,  224 

nerve,  372 
Infraspinatus  muscle,  160,  438 
Infraspinous  fossa.  63 
Infratochlear  nerve,  371 
Infiindibulum,  355 
Inguinal  canal,  259 

glands,  334 

ligament,  153 

rings,  259 
Injection  mass,  456 

of  blood-vessels,  456 

of  formalin,  431 

of  lymphatics,  460 
Innominate  arteries,  282 

bone,  76 

veins,  318 
Insula.  359 
Integument,  427 

muscles,  93 
Integumentum  commune,  427 
Intercarpal  ligaments,  75 
Intercolumnar  fascia.  258 
Intercondyloid  fossa,  80 
Intercostal  arteries,  283 

artery,  superior,  293 
Intercostales  extemi,  M.,  150.  441 

interni,  151,  441 
Intercostal  veins.  316 
Internal  carotid  artery,  285 

ear,  424 

iliac  artery,  307;  vein,  329 

intercostals,  151 

jugular  vein,  320 

mammary  artery,  292;  vein,  318 

maxillary  artery,  287 

oblique  muscle,  154 

pterygoid  muscle,  m 

sternocostal  muscle,  151 
Intermediate  cuneiform,  84 


4^^H 

Intcrmediu*  scululonim,  M..  96,  443 

Lamina.  4                                                 j^^| 

chorioidca  epithelialis,  355,  363,  iSf^^^M 

cribrt^H.  43                                             ^^m 

fusca,  413                                              ^^H 

mcmbraiic,  75.  90 

papyracea.  44                                      ^^H 

nerve,  dorsal,  392;  posterior.  390 

pcrpendtculans,  42,  43                       ^^^H 

Intcrpanctal  bone,  35 

spiralis,  425                                         ^^M 

Inlerspinalis,  M.,  124,  131,  136,  443 

tenninalis.  351.  357                            "^^H 

Jnlcrtran&versnrii,   M.,    IZ4,    131,   136, 

Lai^  intestine.  237                                 ^^^^| 

M3 

Laryngeal  arteries,  285                             ^^M 

Inlertrochantetic  line,  71) 

Laryngeal  muscles.   149;  dissettion  ^  ^^M 

Interventricular  foramen,  356,  365.  368 

452                                                       ^^1 

liilerverlebral  librocartilages,  16 

nerve,  inferior,  380;  superior.  380       ^^H 

foramina,  4 

veins,  321                                               ^^H 

InlEstine.  136 

Larynx.  24G                                              ^^^1 

a  rteries  ^,  303 

cartilages  of.  247                                  -^^H 

Inlestinc,  large. 1 37 

muscles  of.  249                                       ^^H 

small.  236 

Lateral  angle  (scapula).  63                           ^^^| 

cuncifurm,  84                                          ^^H 

tenue.  236 

fissure  ol  ccrpbrum,  358                         ^^H 

Inlrinsic  muscles  oflonKue,  229 

ligaments  of  bladder.  257                          ^^H 

Iris,  4,13,  414 

mass  uf  atlas.  14;  of  sacrum,  10           ^^^| 

Iichiadicus,  N.,  400 

sulcus.  360                                              ^^H 

Ischiocavetnosus,  M.,  a&).  454,  455 

ventricles,  341,  343,  361,  368               ^^M 

Iscbium,  76.  78 

Lalissimus  dursi,  M.,  izi.  437                 ^^^H 

Ulhmus  Eaucium.  zii,  230 

Leg.  arteries  of,  309                                  ^^M 

rhtimbciicephili,  350 

bones  of,  79                                             ^^H 

ligaments  of,  S6                                    ^^M 

J^iciihson,  organ  of,  sji.  144 

lower,  musdei  of,  203                        ^^H 

Jaw,  lower,  bone  of,  47 

muscles,  186;  dissection,  444               ^^^H 

upper,  bones  of,  39,41 

329                                          ^^M 

Jejunum,  237 

Lens,  crystalline,  414                               ^^^B 

JoinlaofpelTic  limbs,  86 
of  skull,  61 

Lenticular  bone,  424                                     ^^^1 

process,  434                                           ^^H 

of  llioracic  limbs,  73 

Lessei  curvature  of  stomach,  334            ^^^1 

JugaL  bone,  47 

omentum,  120                                       ^^^1 

Jugular  foramen,  24,  33.  56,  58 

palatine  artery,  390                              ^^^1 

ganglion.  378 

sciatic  notch,  7S                                    ^^M 

notch,  24 

trochanter,  79                                        ^^H 

process,  24,  52,  55 

tuberosity  of  humerus,  65                      ^^H 

vein,  external,  319  ;  inlemal.  320 

Levator  anguli  oris.  M..  106                     ^^^| 

Jugulobyoid  muscle,  113,  440 

ani.  M.,  137.  369.  446.  454                   ^^M 

auns  longus,  M.,  99,  435                          ^^H 

Kidney.  155 

claviculie.  M.,  120                                  ^^H 

Kidneys,  arteries  to,  304 

Levatores  costarum,  M..  150,  443            ^^H 

Knee-joint,  87,  89 

Levator  labiiiuperiorisalEEque  nasi.  M.,,^^H 

Knee,  ligaments  of,  87,  Sg 

106, 435                               ^^m 

Labial  arteries.  286 

palpebrx  stipcrioHs,  M.,  412                 ^^H 

veins,  331 

scapula:,  M..  132,  133,  437                    ^^M 

Labia  oris.  321 

scapuipe  dorsalis,  M..  118                      ^^H 

Labrum  glenoidale.  87 

scapula  ventralis,  M.,  lao,  436.  44<^^^| 

Labyrinth,  424,  425 

^^M 

Labyrinths  uf  ethmoid.  4:,  43 

scroti.  M.,  25S.  271,  453                        ^^H 

Lachrymal  apparatus,  410 

vcli  palatini,  M..  230,  451                      ^^H 

bone.  46 

vulvn^,  M.,  272,  455                                ^H 

canal.  40,  54,  410 

^^H 

gland.  4.0 

Ligament  (see  also  Ligamcnlum)            ^^^1 

tifrve.  371 

annular,  75,  173.  213                               ^^M 

Lambiiiidal  ridge,  24.  JO.  52 

anterior  longitudinal,  iC                       ^^^^| 
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Ligament,  broad,  264,  266 

cervical  supraspinous,  17 

coronary,  221 

duodenohepatic,  220 

duodenorenal,  219 

gastroduodenal,  235 

gastrohepatic,  220,  235 

gastrolienal,  235 

hepatorenal,  221 

inguinal.  153 

lateral,  of  atlas,   17 

orbital,  47 

of  peritoneum,  218 

posterior  longitudinal,  16 

Poupart's,  153 

pulmonary,  253 

round.  87,  220,  267 

stylomandibular.  62,  228 

supraspinous,  16 

suspensory,  219,  220,  257 

transverse,  18,  87,  91,  172 

triangular,  221 
Ligaments,  collateral,  74,  88 

crucial,  89 

iliosacral,  86,  87 

intercarpal,  75 

interosseous,  75 

of  bladder,  219,  257 

of  hip-joint,  87 

of  liver,  220 

of  malleoli,  91 

of  menisci,  90 

of ovary,  264 

of  pelvic  limbs,  86 

ofrihs,   19 

of  skull,  61 

oftiirsus,  91 

of  thoracic  limbs,  73 

of  uterus,  266 

of  vertebral  column,  16 

preparation  of.  431 

study  of,  431 

vaginal,  173 
Ligamentum  (a) 

alaria,  18 

artcriosum,  280 

liotalli,  280 

coUatcrale,  74,  88 

cruciata,  89 

denticulatum,  337 

dorsalia,  92 

flava,  17 

intcrossca,  92 

interspinalia,  17 

intertransversaria,  17 

lateralia,  92 

longitudinale  antcrius,  16;    postcrius, 
16 

nucha?,  17 

ovarii,  264 


Ligamentum  patellae,  81,  88 

plantaria,  92 

supraspinale,  16 

suspensorium  penis,  262 

teres,  87,  220 

transversum  cruris,  91 
Limbs,  arteries  of,  294,  309 

bones  of,  62,  76 

lymphatics  of,  332,  334 

muscles  of,  156,  186 

veins  of,  318,  328 
Linea  aspera,  80 
Line,  iliopectineal,  78 

intertrochanteric,  79 

spiral,  79 
Lingua,  226 
Lingual  artery,  285,  286 

nerve,  375 

vein,  323 
Lingula,  28 
Lips,  221 

muscles  of,  105 
Liquid  soap,  for  bones,  430 
Liver,  239 

arteries  of,  302 

ligaments  of.  220 

veins  of,  326 
Lobes  of  cerebrum,  358 

of  liver,  239 
Lobus  pyriformis,  361,  362 
Longissimus  capitis,  M.,  128,  131,  443 

cervicis,  M.,  128,  134 

dorsi,  M..  124,  126,  134,  442 
Long  saphenous  nerve,  397 

thoracic  artery,  294 
Longus  atlantis,  M.,  134,  443 

capitis,  M.,  142,  442 

colli,  M.,  144,  442 
Lumbar  aponeurosis,  154 

arteries,  2S3,  306 

nerves,  394 

plexus,  395 

veins,  326 

vertebra,  i,  7 
Lumboabdominal  arteries,  304 
Lumbodorsal  fascia,  126 
Lumboinguinal  nerve,  396 
Lumbosacral  cord,  399 

plexus,  396 
Lumbricales,  Mm.,  184,  213,  439,  445 
Lunare,  69 
Lungs,  252 
Lymph,  330 
Lymphatic  duct,  right,  331,  332 

glands,  330 
Lymphatics,  330 

demonstration  of,  460 

injection  of,  460 

Magnum,  os.  70 


" 

48^^^^ 

Millar  bore.  47 

Membranes  of  brain,  3O8                          ^^^^^ 

Male  genital  organs,  257 

i.plnal  cord,  337                                           ^^M 

Malleoli,  ligaments  of,  91 

Membranous  labyrinth,  435;   prepara-.^^^H 

Malleolus,  lateral,  82 

^H 

medial,  Si 

Meningeal  artery,  middle,  2S9                 ^^^^| 

Malleu!,  413 

Menisci,  87:  ligaments  of,  go                   ^^^M 

Mammary  artery,  internal,  agz 

Mental  foramen,  47                                         ^^^1 

glands,  268 

ncrvec,  375                                             ^H 

Mamroillary  bodies,  356 

Mesencephalon.  341,  343,  344,  351          ^^m 

process.  6,  S 

Mandible,  47 

Mesenteric  ganglion,  inferior,  408;  su^-^^^H 

articulations  of.  61 

407                        ^^H 

Mandibular  foramen,  48 

glands,  333                                             ^^^1 

fossa,  31,  52 

plexus,  inferior,  40S;  superior,  408     ^^H 

nerve,  370.  373 

vein.  Inferior,  328;  superior,  32S         ^^H 

Manubrium,  30 

Mesentery,  3lS,  319,  336                           ^^H 

Minus,  bones  of,  71 

Mesocolon,  219                                           ^^M 

Marginal  gyrus,  360,  361 

Mesocuneiform,  84                                    ^^M 

sulcus,  361 

Meiogastrium,  319                                    ^^^| 

Margin,  supraorbital,  37 

Mesorectum,  219                                             ^^^1 

Massa  intermedia.  354.  357 

MeUcarpals,  71                                         ^^^1 

Masseter,  M..  108.  4^0 

muscles  of,  1S5                                     ^^M 

Masseteric  fossa,  48 

Mftacnrpus,  71                                         ^^^H 

nerve,  374 

Metacromion,  64                                      ^^^^H 

Mastication,  muscles  of.  107 

Mastoid  portion  of  temporal,  34,  35 

MetaUrsal  artery,  315                              ^^^H 

process,  3S,  55 

Maxilla,  39 

Metatarsus,  85                                            ^^^1 

Mijiillary  arteries,  385,  286,  387 

Metencephalon,  341,  343,  344,  347           ^^M 

Maiillary  bone,  39 

Midbrain,  341,  343,  344,  351                   ^^H 
Middle  cerebral  artery.  iSg                     ^H 

inferior.  47 

nerve.  370,  371 

cervical  ganglion,  405                           ^H 

spine,  45 

Middle  ear,  422:  muscles  of.  434              ^^M 

Maxilloturbinal,  40 

commissure,  354                                          ^^^H 

Meati  of  nose,  44.  60.  243.  344,  345 

59                                                          ^^H 

Mi-atua  auditorius  extemus,  32,  33,  52. 

meningeal  artery,  2S9                            ^^^H 

S5-4I5-416 

sacral  artery.  301,  309;  vein.  338         ^^H 

external  auditory.  32,  33, 53.  55. 415. 

Minimus,  73;  muscles  of,  185                    ^^H 

416 

Mitral  ralve,  179                                         ^^H 

inferior,  60 

Modiolus,  435                                               ^^H 

internal  auditory,  35,  58 

Molar  gland.  224                                               ^^H 

superior,  44 

tectb,  225                                                 ^^H 

Medial  cuneifonn,  85 

Monroe,  foramen  of.  356,  365,  368           ^^M 

Medianacubiti,  V.,319 

Mould,  atlaclts  of,  432                              ^^^^| 

Median  nerve,  390 

Moustachier.  M.,  107,  435                       ^^^H 

Mediastinal  artery,  383 

Mouth,  221;  glands  of,  233                        ^^^H 

cavity,  3,8 

lobe  of  lung,  353 

MediuB,  72 

Medulla  oblongata,  340,  344 

Mucoui  membrane,  231                            ^^^H 

Multangulum  majus,  03,  71                                    ■] 

Mullifidiis  spinie.  124,  130,  443 

Medulliry  portion  of  kidney,  356 

Muscle,  see  Musculus                                   .           , 

Medulla  spinalis.  335 

Muscles,  93 ;  dissection  of,  434                    '^^ 

Meibomian  glands,  409 

abdomen.  153;  dissection,  441                ^^H 

Membrana  nicliUns.  410 

antibrachium,  173                                   ^^H 

tympani,  432 

anus,  268                                                        ^H 

Membrane,  anterior  atlanlo-occipilal,  17 

arm.  156;  dissection  of,  437                   ^^H 

interosseous.  75,  90 

back,  115,  IZ3;  dissection.  443             ^^^| 
body,  .15                                                       ^H 

breast,  144;  disscctioti.  t,'t,l                   ^^H 

k 

-A 

■                                                  ^H^^^^^^^ 

V            Muscles  orcniE,  203 

Muscuius  abductor  cruris,  195 

■                 digits,  1S4.  2  >3 

digiti  quinti.  185.  439;  sccundi,  ( 

V                   ear,  96,  99,  103,  104.418;  dissection. 

medius  digiti  quinti,  215 

■                      47°.  47' 

accelerator  urinae,  271 

external  ear,  418 

atromiodettoideus,  157,438 
acromiotrapeiius,  116,  436 

eye,  411;  dlsiectioti  of.  469 

ejelid,  97.  410,  412 

adductor  auris  inferior,  104.  435;* 

face,  96;disJeclion,  434 

dius.  419,  470;  superior,  419,  47 

fingen,  i8s 

firmoris,  198,  444 

foot,  211;  dissection,  445 

digiti  secuiidi,  1S5 

forearm,  172 

loi!gu5,  199.  444 

fore  limb,  156;  disseclioii,  436 

medius  digiti  quinti,  ji; 
pollicia,  185,  439 

hand,  184;  dissection,  439 

head,  96:  dissection,  434,  440 

anconeus,    170,   438 ;  intemus,    17 

hind  limbs;  1S6;  dissection,  444 

lateralis,   167;  longus.    168;  pu.A 

hip,  186 

rior,  168 

hyoid,  iia 

antitragicus,  421,  470 

index  finger,  185 

arytenoideus  transvenus,  250 

attollens  auris,  100 

lips,  105 

fluricularis  anterior,   104,  419;  «« 

lower  le^,  203 

BUS,   420,  470  ;  posterior,    99;  ■ 

mastication,  lo; 

pcrior,  100,  435 

middle  ear,  434 

biceps  brachii,   165,  438,  439;  fen 

minimus.  185 

ns,  194.  444 

iieck,  131.  139:  disiecUon,  439.  44z 

biwnter  cervicis,  132,  443 

orbit,  4tl 

btachialis.  166.  438,  439 

palate,  230;  dissection,  451 

brachioradialis,  173,  43S 

pectoral,  144 

buccinator.  106,  435 

pelvic  Umbs,  186 

bulbocBvemosus,  271,  454 

pelvis,  dissection,  446 

penis,  271 

caninus,  106,  435 

phatyni,  23a;  disMCtion,  451 

capsularis,  190,  444 

preparatioii  of,  43 1 

caudoanalii,  270 

shoulder,  115,  156 

caudocavernosus,  271 

skin.  93,  427;  dissect!..!..  434 

caudofemoralis,  195,  444 

tail,  136;  dissection,  447 

caudorectalis.  270 

tarsus,  aij 

thigh,  194 

ceratobyoideus,  115,  440 

thoracic  limbs,  156;  dissection,  436 
thoracic  wall,  148 

cervicofaci»lis,  95 

davobrachialis,  157,  437,  439 

thorax,  144;  dissection,  4+' 

clavotrapeiius.  118.  436 

thumb.  184 

toes,  214 

coccygeus,  137 

tungue,  228;  dissection,  45° 

urethra,  271 

cumpiessur    urethra     membranaMI 

urogenital   organs,   168 ;   di-^--ectioi!. 

171.  454 

454 

lonthajus  enlernus.  422.  47° 

Tagina,  27a 

constrictor  cunni,  272 

vertebral  column,   J23,   138  ;  dissec- 

pharyngis  inferior,  232.  451;    a 

tion,  442.  446 

Jius.  233.  451;  superior,  333 

Musculi  pectinati.  376 

vestibiili.  272 

MusculocuUneu*  nerve.  388 

cutacobrachialis.  164 

Musculospiral  nerve,  392 

cometocoiichaeus,  422 

Musculus(i) 

abductor  auris  breris,  100,  435;  lon- 

corrugator  supercilii  medialis,  97,  4 

gus.  icw.  435 

cremaster,  25S 

brevis  pollicis.  184.  439 

caudx  (cDccygis)    enlemul,    137. 

terior.  249 

447: 

cricothyrcoideus,  249 

internus,  137.  **& 

^^^^ 
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deltoidem,  156 

434 

depressor  conthte,  103,  435 

interosaei,  185,  214,  439,  445 

digaEtricuE,  107,  440 

intertransvcrsarii,  124,  131,  136,  443^^H 

cntopectoralis.  146 

ischiocavemosus,  2119,  454,  455         ^^H 

epicraniu!,  loi,  435 

tatiasimus  dorsi,  121.  437                     ^^H 

epitrochlearis,  164,  438 

levator  anguli  oris,  loG                        ^^H 

eilenKir  antibrachii  longus,  164 

anU  137.  369,  446,  4S4                    ^^H 

brevis  dlgitorum.  113, 445;  pollicig. 

auris  lungus,  99,  435                        ^H 

178-  «9 

claviculae.  no                                   ^H 

Gfupindialisbrevii,  174,  438;  lon- 

levatores  castarum,  150,  443               ^^H 

gus.  173.  438 

levatiir  labii  superioris  alEE<|ue  naait^^^l 

carpi  ulnaris,  17G,  439 

">5'                                                 ^H 

caudse  laleraUs.  137,  443,  447;  me- 

labii  superioris  proprius,  106,  435    ^^H 

dialis.  130,  J36,  443,  447 

palbebric  superioris,  412                    ^^| 

communis  digitonim,  174,  439 

scapulae.   122,  133,  437;   dorsalis. 

digilorura     Uleralis,     175.     439; 

118;    ventralis,   120,    436,   440. 

longuf.  210.  445 

443 

scroll.  258.  271.  453 

indicis  propria,  176,  439 

vcli  palatini.  230,451 

ossis  metacarpi  pollicis,   178 

vulvic,  272,  455 

flexiir  brevi«  digiti  quinii,  1S6,  439; 

longissimus    capitis,    128,  131,    4431 

secundi,  185 

cerviias,  128,  134;  dorsi,  124,  126, 

digiwram.  205,  an,  445 

134.442 

pollicis.  184,  439                    [439 

longusitlantis,  134,443:  capitis,  142, 

carpi  radialis,  171),  439;  ulnaris.  180, 

442;  colli.  144,  44i 

caudte  brevis,  138,  446;  loiigua,  13S. 

lumbricalps,  184.  213,  439,  445 

446 

masselt-r.  108,  440 

lOTBus   digitonim,   207,   208,   445 ; 

mouslacKier.  107,  435                           _^^ 

hallucis.  ao7,  445 

Tnulti(idu«  spina:,  124.  130.  443            ^^H 

perforins,  iSi 

mylohyoideus.  114.  440                            ^H 

perforalus,  iSl                                   ' 

myrtiibrmis.  io6.  435                            ^H 

profundus  dieiltirum.  181,  439 

nasalis,    106                                                  ^H 

sublimis  digitonim,  181,  439 

obliq.ii,4tl 

frontalis,  101 

obliquus    abdominis    extemus,     153, 

fronloauricularis,  p9.  435 

44>:  internus,  154.441 

fronloscululnris.  104,  435 

capitis  inferior  136;   superior,  136, 

gutrocnemius,  203.  445 

441.  443 

gemellus  inferior,  190,  444;  superior. 

inferior,  412,  443 

,89,444 

superior,  412 

genioglosEUS,  228,  440,  450 

obturator  ex  tern  us,  191,  444;  intcmut. 

192,444 

glosjocpiglolticus.  350 
giossopharynKeus.  aja,  45' 

gluteus  maiimus,    187.  444;  mcdius, 

occipitalis.  101 
occipitofronlalis.  loi 

occipitoscapularis,  itS,  436 
oppnnens  digiti  quintj,  186,  215,  439 

tus,  190 

orbicularis  oculi,  98,  435;  oris,  105, 

gracilis.  toS,  444 

435 

hclicis,  421.  47a 

palmaris  longm,  179,  439 

hyocpiglotticus,  250 
hyoglosstis,  ij8.  440,  450 

piiranieralis,  195 

pcclincus.  200.  444 

iliotaudalis,  137.  446 

pectoanlibrachialis,  145,  437 

pedoralis  major,    145,   437;    minor. 

iliopsoas,  138,  193,  444,  446 

I4<i.  437 

incisivi,  107 

pedis  perforatus,  205,  213 

peroneus  brevis,    210.   445;    longus. 

intercosUlescxtcmi,  150,  441;  imemi. 

200,  445;  lertius.  210.  445 

151.44" 

plantaris,  205,  445 
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Musculus  platysma,  95,  434 
popliteus,  206,  445 
pronator  quadratus,  183,  439 

teres,  179,  439 
psoas  minor,  139,  446 
pterygoideus  externus,   1 11,  44 1;  in- 

temus,  III,  441 
pterygopharyngeus,  233 
pubiocaudalis,  269 
pyriformis,  188,  444 
quadratus  femoris,  191,  444 

labii    inferioris,    107,    435;    supe- 
rioris,  105,  435 

lumborum,  139,  446 

plantae,  213,  445 
quadriceps  femoris,  201,  444 
recti,  411 

rectocavcmosus,  271 
rectovaginalis,  272 
rectus  abdominis,  155,  441 

capitis  anterior  major,  142;  minor. 

I43»  442 

lateralis,  143,  442 
posterior  major,    134,  443:    me- 
dius,  135,  443;  minor,  135,  443 

femoris,  201,  444 

inferior,  411;   lateralis,  411,  medi- 

alis,  41 1;  superior,  411 
retractor  oculi,  411;  penis,  271 
rhomboideus,  119,  436;  capitis,  118 
rotator  auris,  419,  470 
rotatores,  131 
sartorius,   197,  444 
scalenus,  141,  441 
scalenus  anterior,  141,  142 

medius,   141;  posterior,  141 
scaphocuneiformis,  216,  445 
scutuloauricularis  inferior,  419 
semimembranosus,  196,  444 
semispinals  capitis,  130,  132 

cervicis,  130,  133,  443 
semitendinosus,  196,  444 
serratus  anterior,  122,  437 

posterior  inferior,    148,  441;  supe- 
rior, 148,  441 
soleus,  205,  445 
sphincter  ani  extcrnus,  268,  453;  in- 

ternus,  269,  454 
spinalis  dorsi,    124,    128,    129,     133, 

443 
spinodeltoideus.  156,  438 

spinotrapczius,  115,  436 

splenius,  131,  443 

stapedius,  424,  471 

stemocleidomiistoideus,  120.  139 

sternocostalis  extcrnus,  150;  intcrnus, 

sternohyoideus.   140.  440 
*iternomastoideus,  139,  440 
sternothyreoideus,  141,  4AC> 


Musculus  styloglossus,  228,  440,  450 
stylohyoideus,  112,  440 
stylopharyngeus,  233,  451 
submentalis,  103,  435 
subscapularis,  161,  437 
supercervicocuianeus,  95 
supinator,  177,  439;  longus,  173 
supraspinatus,  159,  438 
temporalis,  no,  440 
tensor  fasciae  latse,  187,  444 

tympani,  424,  471 

veli  palatini,  230,  451 
tenuissimus,  195,  444 
teres   major,    163,  437,   438;    minor, 

161,  438 
thyreoarytenoideus,  251 
thyreohyoideus,  249 
tibialis  anterior,  211,  445;  posterior, 

208,  445 
trachelomastoideuSf  131 
tragicus  lateralis,  418,  435;  medialis, 

421,  470 
transversus     abdominis,     155,     441; 

auriculae,  420,  470;  costarum,  150, 

441;   perinei,    269;   thoracis,   151, 

441 
trapezius,  115,  436 
triangularis  stemi,  151 
triceps  brachii,  IJ56,  438 

surse,  206 
urethralis,  273 
vastus  intermedins,  203,  445;  lateralis, 

201,  445;  medialis,  202,  445 
xiphihumeralis,  147,  437 
zygomaticus (major),  loi,  435;  minor. 

I05»  435 
Myelencephalon,  340,  343,  344 

Mylohyoid  muscle,  114,  440 

Myrtiformis,  M.,  106,  435 

Nails,  427 

Names  of  organs,  v 

Names  of  vertebral  muscles,  124 

Nares,  51,  60,  244 

posterior,  60 
Nasal  lx)nc,  42 

cavity,  59.  243 

concha,  su{>erior,  42;  ventral,  40 

crest,  40,  42 
Nasalis,  M.,   106 
Nasal  nerve,  posterior,  372 

process,  41 

spine,  37;  posterior,  45 

veins,  external,  321 
Nasolachrymal  canal,  40,  47,  54,  410 

duct,  40,  47,  410 
Nasopharynx,  231 
Nasoturbinal  bone,  42 
Navicular,  69,  82 
Naviculare  pedis,  os,  84 


^^^^^^^^^^^F                                                                             4^^l 

Necli.  arteries  nf.  383,  393 

Nervus  iachiadicus,  400 

muscles  of.  131,  139 

lachrym;.lis,  371 

di»section.  439,  442 

larvngcus    inlcritir,   380 ;    su|>eri.)r. 

nerve*  of,  383 

3»o                      _^m 

veins  oC  320 

lingualis,  375                                       ^H 

Nerve,  see  Nervus. 

lumboinguinalis,  396                           ^^M 

Nerves,  cervical,  383 

mandibularis,  370,  373                      ^^M 

coccygeal,  404 

massclericus,  374                               ^^H 

cranial.  369 

max  i  liar  is.  370,  371                               ^^^1 

lumKir,  394 

medianus,  390                                    ^^^1 

of  foot,  4D3 

mentalis,  375                                       ^^M 

of  head,  369 

of  neck,  383 

nasalis  posterior,  372                          ^^H 

of  palm,  393 

□bluraturius,  397                                     ^^H 

of  shoulder,  387 

occipitalis  major,  384                        ^H 

of  tail,  401 

oculomolorius.  352,  369                     ^^^1 

ofUsle,  37S 

ol&ctorius,  369                                    ^^H 

sacral,  399 

ophthalmicus,  370                                 ^^1 

spinal.  337,  383 

opticus,  342.  354.  355<  3^<  i"         ^H 

sympathetic.  404 

patalinus  major,  372.  minor,  372         ^H 

thoracic.  393 

patheticus  (tn>chlearis).  350.  370        ^^M 

peraneus  communis,  400;  profundiu^'^^f 

465;  preparation,  461;  sympathet- 

402: superficial  is,  402                      ^^H 

ic,  404 

Nervui  abducens.  347,  375 

ficialis  major,  373,  375                      ^H 

acceswirius,  346,  387 

pharyngeal,  379                                    ^H 

acus.icus,  347.  377 

phrenicus,  3S8                                       ^M 

alveolaris  mlenor,  374.  375 

plantarii  lateralis,  403;  medialis,  4113.^^^1 

auricubrit,  379 

ptcrygoideus,  374                                  ^H 

auricularis  magnus.38s;  posterior .377 

pudeiidus,  403                                        ^^M 

aiu-icnlolemporalis.  373 

radialii.  392;  superficialis,  392           ^^M 

axillaris,  388 

saphenus,  397                                        ^H 

buccalis,  377 

buccinatorius,  374 

splanchnicus  major,  40G;  minor,  40f^^^M 

canalis  pleiygoidii,  372 

subcutaneus  malx,  372                       ^^H 

cercbrales,  3"9 

suboccipttalis,  384                               ^^H 

cardiacuE,  380,  405.  406 

subscapulares,  388                               ^^^H 

chorda  tympani,  375.  37S 

supraacapularis,  38S                            ^^H 

dliarisbrevis,  370 

sutalis,  400                                           ^^H 

ciliaris  longus.  371 

Ihoracicus  anterior,   387;    posterior,-t^H 

circumflejus,  388 

culaneuE  colli,  385 

388                       '   iJ-    f^          ^H 

femnriB  lateralis,  396;  posterior,  403 

tibialis,  403                                           ^H 

medialis,  390 

trifacialis,  370                                      ^^H 

dorsalis  peni*,  403 

trigeminus,  347,  370                           ^^M 

trochlearis,  35 0,  370                           ^^H 

facialis,  347,  375 

ulnaris,  393                                          ^^H 

fcmoralii,  397 

vagus,  346,  378                                    ^^M 

fronlalia,  370 

vidianus,  371                                         ^^H 

jygomaticus.  372.  377                            ^H 

gluteus  inferior,  399;  superior,  399 

Nictitating  membrane,  410                        ^H 

hemorrboidalis  inferior,  404;  medius. 

Ninth  cranial  nerve,  347,  378                    ^M 

403 

Nipples,  268                                                 ^M 

hypogloflsua,  346,  383 

Nomenclature,  v                                          ^H 

iliohypi^astricus,  395 

Nose,  243                                                     ^M 

ilioinguinalis,  395 

Notch,  jugtilar,  24                                      ^^H 

infraorbital  is.  372 

Numberof  bones,  I                                   ^^H 

infra trochlearis,  371 

Oblique  musdci  of  eye,  <,u                     ^^| 
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Obliquus  abdominis  extemus,  M.,  153, 
441;  internus,   M.,    154,   441 ;    ca- 
pitis inferior,   M.,  136,  443;  supe- 
rior,  M.,  136,  442,  443 
Obturator  extemus,  M.,  191,  444 

foramen.  76 

internus,  M.,  192,  444 

nerve,  397 
Occipital  artery,  285 

bone,  22 

condyle,  23,  52,  55 

crest,  external,  24,  52 

lobe,  358 

muscle,  10 1 

nerve,  great,  384 

protuberance,  24 

tubercle,  external,  52 

vein,  321 
Occipitofrontal  muscle,  10 1 
Occipitoscapularis,  M.,  118,  436 
Oculomotor  nerve,  352,  369 
Odontoid  process,  14,  15 
CEsophageal  arteries,  283 

veins,  318 
CEsophagus,  234 
Olecranon,  69 

fossa,  66 
Olfiictory  bulb,  341,  362 

fossa,  59 

mucosa,  245 

nerve,  369 

organ,  245,  426 

tract,  362 
Oliva,  345 
Omental  sac.  219 
Omentum,  gastrolienal,  220 

gastrosplenic,  220 

great,  219,  235 

lesser,  220 
Ophthalmic  artery,  289 

ganglion.  369 

nerve,  370 
Opix)iiens  digiti  quinti,  M.,    186,   215, 

439 
Optic  chiasma,  342,  354,  355,  369 

foramen,  29.  54,  59 

nerves,  342,  354,  355,  369,  412 

tract,  354.  355 
Ora  scrrata,  414 
Orbicularis  oculi,  M.,  98,  435 

oris,  M.,  105,  435 
Orbit,  409 

muscles  of,  41 1 
Orbital  fissure,  27,  54,  59 

fossa,  53 

gland,  224 

gyrus,  360 

ligament,  47 
'  plate,  37 

process,  47 


Orbitosphenoid,  29 
Organon  auditus,  415 

gustus,  427 

olfactus,  426 

visus,  409 
Os  calcis,  83 

capitatum,  70 

coxae,  76 

cuboideum,  82,  84 

cuneifbrme   primum,  85;   secundum, 
84;  tertium,  84 

ethmoidale,  42 

frontale,  37 

hamatum,  70 

hyoideum,  49 

inci^ivum,  41 

innominatum,  76 

interparietale,  25 

lachrymale,  46 

lenticulare,  424 

magnum,  70 

multangulum  majus,  71;  minus,  71 

nasale,  42 

naviculare  pedis,  84 

occipitale,  22 

palatinum,  45 

parietale,  36 

penis,  263 

pisifurme,  70 

presphenoidale,  29 

sacrum,  8 

scapholunaris,  70 

sphenoidale,  25 

temporale,  30 

triquetrum,  70 

uteri,  266 

zygomaticum,  47 
Ossa  sesamoidea,  73,  80,  86 
Ossicula  auditus,  423 
Ostium  tubae  abdominale,  264 
Ovarian  artery,  306 
Ovary,  263,  264 
Oviducts,  263,  264 

Pads  of  feet,  427 
Palate,  hard,  56,  222 

muscles.  230;  dissection,  451 

soft,  222,  229 
Palatine  arteries,  290 

bones,  45 

canal,  anterior,  41;  posterior,  45,  46, 

54.  56 
foramen,  anterior,  57 

grooves,  41.  56 

nerve,  greater,  372;  lesser,  372 

process.  40 
Palatum  durum,  56,  222 
Palmar  arch.  300 

intcrosscae.  300 
^  Palmaris  longus,  M.,  179,  439 


^^^^^f                                                                          49^^| 

Palpebra.  405 

Peroneus  superlicialis.  N.,  402                 ^^^| 

Palpebral  vein,  inferior,  321;  superior, 

tertius.  M.,  210,  445                              ^^^H 

32' 

S5                                                        ^H 

Pancreas,  341 

Petrosal  ganglion.  378                               ^^^M 

Aselli,  333 

nerve,  deep.  373,  405;  great  superS-^^H 

Pancreatic  ducts,  242 

cial,  373p  375                                      ^^M 
sinus,  interior.  325                                 ^^^H 

superior.  A.,  303;  V.,  326 

Papilli  of  tiingue,  217 

Peycr's  glands,  237,  238                           ^^^1 

Papilla  of  kidney,  asfi 

patches,  237,  238                                  ^^H 

Parameralis,  M.,  195 

Phalanges,  72,  86;  ligamenU  of,  76         ^^1 

Parieul  bone.  36 

Pharyngeal  nerve,  379                               ^^H 

Pharynx.  231                                              ^^H 

layer  of  peritoneum,  217,  218 

muscles,  2321  dissection,  451                  ^^H 

tubercle,  36,  S> 

Phrenic  artery,  304                                    ^^1 

Parker  and  Floyd's  mixture,  463 

nerve,  38S                                               ^M 

Parotid  duct,  zzz,  233 

vein,  326                                                ^^^H 

gland,  213 

Pia  mater.  337.  3^9                                 ^^M 

Patella.  80 

Pillars  of  fauces.  230                                    ^^^H 

patellar  ligament,  SS 

fornix.  363,  364                                         ^^H 

surface  of  lemur,  So 

Pineal  body,  351,  355                                  ^^H 

Palhetieus  (trochlearis),  N.,  350,  370 

415                                   ^^M 

PectCneus,  M..  200.  444 

Pisiform  bone,  7a                                    ^^^H 

Pectoanlibrachialii,  M.,  145,  437 

Pituitatj  body,  356                                 ^^^H 

Plantar  arch,  314,  330                            ^^^H 

M.,  146,  437 

ligaments.  92                                       ^^^H 

Pectoral  muscles,  144,  437 

ner\-e9,  403                                           ^^H 

ridRe,  66 

Planlaris,  M„  205,  445                           ^^H 

Pedicle,  4 

rialysma,  M.,  95,  434                            ^^^H 

Pedis  pcrt:>ratu5,  M.,  205,  Z12 

217                                               ^H 

Peduncles  of  cerebrum,  351 

Plexus,  anterior  gastric,  382                   ^^H 

Pedunculus  cerebelli,  346 

aortic,  4CS                                            ^H 

cerebri,  351 

brachial,  3S6                                              ^^H 

Pelvic  arch,  76 
cavity,  218 

cardiac,  3S0,  3S2,  405                         ^^H 

carotid,  287                                         ^^^H 

eitremities,  bones  of,  76 

cervical,  386                                        ^^^H 

girdle,  76 

ccEliac,  406                                          ^^H 

limbs,  joints  and  ligaments  of.  86 

hepatic  408                                         ^H 

muscles,  186;  dissection,  444 

inferior  mesenteric,  408                      ^^^H 

symphysis,  87 

lumbar,  395                                                ^^H 

Pelvis,  bones  of,  76 

lumbosacral,  396                                 ^H 

of  kidney,  as6 

posterior  gastric,  383                           ^^^H 

liRaments  of,  86 

renal.  408                                             ^^M 

Penis,  257,  262 

arteries  of,  308 

sacral.  399                                                   ^^H 

muscles  of,  271 

solar,  406                                               ^^^B 

nerves  of,  403 

splenic,  408                                                  ^^M 

Pericardium.  279 

superior  mesenteric,  408                       ^^^H 

suprarenal,  AoS                                     ^^M 

Periorbita,  409 

Plica  aryepigluttica,  246                         ^^^M 

Peripheral  nerrouB  system,  369;  dissec- 

tion. 465 

semilunaris.  410                                    ^^^1 

Peritoneal  cavity,  218;  lesser.  219 

71                                                  ^^1 

Perilunenm,   218 

Plicieciliares,  413                                   ^^^H 

Peroneal  groove,  84 

347                                          '^^H 

tubercle,  84 

Popliteal  artery,  311,  312                       ^^^H 

Peroneus  brevis,  M.,  210,  445 

bone,  206                                             ^^^H 

^^^^^^B 

longus,  M.,  209,  44S 

8t                              ^^^^^^^^M 

profundus,  N.,  402 

33°                             ^^^^^H 

492 


INDEX, 


Fopliteus,  M.,  206,  445 
Portal  vein,  326 

Portio  minor  (of  fifth  nerve),  373 
Posterior  auricular  artery,  287 

circumflex  artery,  296 

commissure,  355 

facial  vein,  323 

inferior  spine,  77 

perforated  area,  352 

sulcus,  359 

Sylvian  gyrus,  359 

thoracic  nerve,  388 

tibial  artery,  313 
Postglenoid  process,  32 
Postmandibular  process,  32,  33 
Postorbital  process,  38 
Postzygapophysis,  4 
Poupart's  ligament.  153 
Practical  directions,  429 
Prsesylvian  sulcus,  360 
Premaxilla,  41 
Premaxillary  bone,  41 
Premolar  teeth,  225 
Preparation  of  bones,  430 

ligaments,  431 

of  viscera,  447 
Prepuce,  257,  262,  267 
Preservation  of  material,  431 
Preservatives  for  anatomical  material. 

431 
Presphenoid  bone,  25,  29 

Prezygapophyses,  4 

Princeps  pollicis  et  indicis,  A.,  300 

Profunda  brachii,  A.,  296 

femoris,  A.,  309 
Process,  accessory,  6,  8 

acromion,  62,  64 

alveolar,  39 

angular,  19.  48 

anterior   clinoid,     29  ;  superior,    78; 
transverse,  il 

articular,  4,  6,  8 

condyloid,  48 

coracoid,  63,  64 

coronoid.  48,  O9 

frontal,  39,  40,  47,  51 

haemal,  11 

hamular,  28 

jugular,  24,  52,  55 

lenticular,  424 

mammillary.  6,  8 

mastoid,  35,  55 

nasal,  41 

odontoid,  14,  15 

orbital,  47 

palatine,  40 

posterior  clinoid.  26 

jHJSti^lenoid.  32 

postniandihular,  32,  53 
postorbital.  38 


Process,  pseudotransverse,  8,  9 

pterygoid,  26,  28 

spinous,  3,  6,  8 

styliiorm,  33,  56 

transverse,  4,  6,  8,  12 

xiphoid,  20 

zygomatic,  31,  32,  38,  40,  47,  51 
Processus  costarius,  13 

uncinatus,  417 
Promontory,  34 
Pronator  muscles  of  forearm,  179 

quadratus,  M.,  183,  439 

teres,  M..  179,  439 
Prosencephalon,  343,  344,  352 
Prostate  gland,  261 
Pn>tuberance,  external  occipital,  24 
Pseudotransverse  process,  8,  9 
Psoas  minor,  M.,  139,  446 
Pterygoid  bone,  25 

canal,  27,  56,  59;  nerve  of,  372 
Pterygoideus  extemus,    M.,    iii,   441; 

intemus,  M.,  in,  441 
Pterygoid   fossa,    external,  30,  53;  in- 
ternal, 28,  54 

muscles,  iii 

nerves,  374 

process,  26,  28 
;  Pterygopharyngeus,  M.,  233 
!  Pubic  tul>ercle,  78 
■  Pubiocaudalis,  M.,  269 
Pubis,  76,  78 
Pudendus,  N..  403 
Pulmonary  artery,  275,  278,  280 

ligament,  253 

plexus,  382 

sinuses,  278 

veins,  275,  279,  315 
Pulmones.  252 
Pulvinar.  354 
Pupil.  413,  414 
Pyloric  artery,  302 

valve.  235 
Pyramidal  tracts,  345 
Pyramides,  345 
Pyriformis,  M.,  188,  444 

Quadratus  femoris.  M..  191,  44 

labii  inferioris.   M..    107,  435;  supe 

rioris.  M..  105.  435 
luml)orum,  M..  130.  446 
planta*.  M.,  213,  445 

Quadriceps  femoris,  M.,  201,  444 

Radial  artery,   297 
fossa,  66 

nerve,  392;  superficial,  392 
notch,  69 

recurrent  artery,  298 
sesamoid.  73 
\  R^idio  ulnar  articulation,  75 


^^^^^^^^^^^p                                                   ^^^1 

Radius.  67 

Salivary  glands,  223 

Radix.  4:  of  lungs,  ^S^ 

Santorint,  duct  of,  242 

Rami  (.f  spinal  nerves,  339 

Saphenous  artery,  311 

Ramus  of  ischium,  7» 

nerve.  397 

of  mandible,  47.  48 

veins.  329,  330 

of  pubis,  78 

Sartorius.  M.,  197.  444 

Reccplaculnmchyli.jjj;  demonstration 

Scal^e.  425 

of.  460 

Scala  tympani,  425 

Rectocavemosua,  M.,  271 

vestibuli,  425 

Rectovaginilis,  M.,  27a 

Scalenus.  M.,  141,  441 

Rectovesical  pouch,  j66 

Scapha,  41& 

Reclum,  139;  ligameiils  of,  219 

Scaphocuneifonnis.  M.,  216,  445 

Rectus  abominis,  M.,  155,  441 

Scapholunar  bone,  70 

capitis    anterior    major,    M.,     141; 

Scaphoid  bone,  69,  83,  84 

minor,  143.  44^ 

Scapula.  62;  muscles  of,  160 

lateralis,  M.,  143,  442 

Scarpa's  triangle,  310 

posterior  major,  M.,  134,  443;  me 

Sciatic  nerve,  great,  400 

diu6,M..  135,  443:   ramor.   M.. 

notch,  great,  77;  lesser.  78 

135-  443 

Sclera,  413 

femoris.  M..  201,  444 

Sclerotic,  4'2,  413 

muscles  of  eye,  411 

Scrotum.  257,  258 

Reference  works,  429 

Scutifbrm  cartilage,  418 

Removal  of  brain,  462 

Scutuloauricularis  inferior,  M.,  419 

Ren,  355 

Second   cranial  nerve.   342,  354,   369, 

Renal  artery,  3Q4 

412 

plexus,  40S 

Sella  turcica,  26,  59 

veins,  3ir 

Semicircular  canals.  425,  426;  demon- 

stration. 471 

organs,  243;  dissection,  45* 

Semilunar  cartilages.  87 

Retina,  414 

gangliim,  347,  370.  406 

Retractor  oculi,  M.,  411 

notch,  69 

penis,  M.,a7i 

tendon,  151 
valve,  278,  279 

Rhinencephalon,  362 

Rhomlientephalon.  341,  344 

Rhumboideus,  M..  115,  436 

Semispjnalis  (meaning),  124 

capitis,  M.,  118 

capitis,  M.,  130.  132 

Ribs,  18 

cervicis,  M.,  130.  133.  443 

felse,  19 

floating,  19 

Sense-organs,  409:  dissection,  469 

true,  19 

Serous  covering,  219 

Ridge  deltoid,  66 

Serratus  anterior,  M..  122,  437 

Serratus  posterior  inferior,  M.,  148,441; 

pectoral,  66 

superior,  M.,  14S,  441 

supratondyloid,  67 

Sesamoid  bones.  73,  So.  86 

Rolando,  column  of,  346 

Seventh  cranial  nerve,  347,  375                  ^H 

Root*  of  spinal  nerves,  338 

Shoulder-joint,  73                                            ^M 

Rotator  auris.  M.,  419,  470 

muscles  of,  115,  156                               ^H 

Rotalores,  Mm..  I3I 

nerves  of.  387                                          ^M 

Round  ligament  of  lemur,  87.  22Q.  267 

Sight,  organ  of,  409                                 ^^M 

Sigmoid  cavity,  great,  69                        ^^^H 

ijacra]  arteries.  301,  309 

gyrus.  3<^                                             ^^1 

canal.  8 

Sinus  cavernosui,  325                              ^^H 

foramina,  9,  10 

columnse  vertebralu,  335                     ^^H 

ner»cs,  399 

Sinuses,  faintal,  38,  6i                            ^^M 

plexus,  399 

of  duta  mater,  334                                ^^^H 

vein,  middle,  328 

sphenoidal,  29,  61                                ^^M 

vcrtebr*.  1,  8 

Sinus  of  kidney,  255                                 ^^H 

Sacrum.  1,  8 

of  vertebral  column,  325                        ^^^| 

Sagittal  crest,  35,  50 

pctrosus  inJerior,  325                          ^^^1 

sinus,  36,  3»4 
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Sinus  transvfersus,  324 
Sixth  cranial  nerve,  347,  375 
Skeleton,  i;  preparation,  430 
Skin,  427 

muscles,  93,  427;  dissection,  434 
Skull,  21,  49 

disarticulation  of,  430 

joints  and  ligaments  of,  61 

sutures  of,  61 
Small  intestine,  236 
Smell,  organ  of,  426 
Soap-mixture  for  bones,  430 
Soft  palate,  229;  muscles  of,  230 
Soleus,  M.,  205,  445 
Sole  of  foot,  muscles  of,  212 
Solar  plexus,  406 
Solitary  glands,  237 
Spermatic  artery,  external,  309;  inter- 
nal, 304 

cord,  258 

vein,  internal,  326 
Sphenoid  bone,  25 
Sphenoidal  sinus,  29,  61 
Sphenopalatine  artery,  290 

foramen,  46,  54 

ganglion,  372 

nerve,  372 
Sphincter  ani  extemus,  M.,  268,  453; 

intemus,  M.,  269,  454 
Spigelian  lobe  of  liver,  241 
Spinal  accessory  nerve,  346,  382 

artery,  anterior,  291 

column,  I 

cord,  335;  dissection,  461 
Spinalis,  124 

(iorsi.  M.,  124.  128,  129,  133,  443 
Spinal  ganglia,  338 

nerves,  337,  383;  dissection  of,  467 

veins,  325. 
Spine,  frontal, 37 

maxillary,  45 

nasal,  37 

of  helix,  417 

iscliium,    77,  78 
scapula.  O2,  63 
tibia    Si 

posterioi  inferior,  77 

posterior  nasal,  45 
Spinodeitoid  muscle,  156,  438 
Spinotrapezius.  M.,  1 15,  436 
Spinous  processes,  3,  (>,  8 
Spiral  line  or  ridge,  7() 
Splanchnic  nerves,  406.  407 
Spleen,  242 

Splenial  sulcus,  361,  362 
Splenic  artery,  303 

plexus.  408 
Splenius,  M..  131,443 
S()uatna  occipitalis,  22 

tcmjwralis,  31 


Stapedius,  M.,  424,  471 

Stapes,  424 

Starch  injection  mass,  456 

Stenon's  duct,  223 

Steno's  duct,  222,  223 

Stenson's  duct,  222 

Sternocleidomastoid  muscle,  120,  139 

Sternocostal  is  externus,  M.,  150 

intemus,  M.,  151 
Sternohyoid  muscle,  140,  440 
Sternomastoid  muscle,  139,  440 
Sternothyroid  muscle,  141,  440 
Sternum,  20 

Stomach,  234,  arteries  of,  303 
Striae  medullares,  349,  354 
Study,  order  of,  429 
Styliform  process,  33,  56 
Styloglossus,  M.,  228,  440,  450 
Stylohyal,  49 

Stylohyoid  muscle,  112,  440 
Styloid  process,  68,  69 
Stylomandibular  ligament,  62.  228 
Stylomastoid  foramen,  33,  34,  52,  55 
Stylopharyngeus,  M.,  233,  451 
Subclavian  artery,  282,  283.  290 

vein,  318 
Subcutaneus  malae  nerve,  372 
Sublingual  gland,  224 
Submaxillary  gland,  223 
Submental  artery,  286 
Submentalis,  M.,  103,  435 
Submental  vein,  321,  323 
Suboccipital  nerve,  384 
Subscapular  artery,  294 

fossa,  63 
Subscapularis,  M.,  161,  437 
Subscapular  nerves.  388 
Substantia  perforata  anterior,  362;  pos- 
terior. 352 
Sulci  of  cerebellum,  348 

cerebrum,  359 

medulla  oblongata,  345 

spinal  cord,  335 
Sulcus  ansatus,  360 

anterior,  359 

basilaris,  347 

callosalis,  362 

coronalis,  360 

coronarius,  274 

cruciatus,  360,  361 

ectosylvius,  359 

falcialis,  361 

hippocampal.  362 

hypothalamicus.  354 

intertubercularis.  66 

lateralis,  360 

marginalis,  361 

palatinus.  41.  56 

posterior.  359 

postrhinalis,  361 


INDEX, 


495 


Sulcus  praesylvius,  360 

rhinalis,  360 ;  pf>stcrior,  361,  362 

splenialis,  361,  362 

supracallosalis,  362 

supraorbitalis,  3C0 

suprasylvius.  359 
Supercervicocutaueus,  M.,  95 
Superficial  temporal  artery,  287 
Superior  cervical  ganglion,  404 
Supinator,  M.,  177,  439;  longus,  M.,173 
Supracallosal  sulcus,  362 
Supracondyloid  foramen,  67 

ridge,  67 
Supraglenoidal  tubercle,  64 
Supracx:cipital  bone,  22 
Supraorbital  arch,  37,  51 

sulcus,  360 
Suprarenal  body,  257 

plexus,  408 
Suprascapular  artery,  293 

nerve,  388 

notch.  64 
Supraspinatus,  M.,  159,  438 
Supraspinous  fossa,  63 

ligament,  16 
Suprasylvian  gyrus,  360 

sulcus,  259 
Sural  artery,  313 

nerve,  400 
Suspensory  ligament,  219,  220,  257 
Sustentaculum  tali,  84 
Sutures  of  skiill,  61 
Sylvius,    aqueduct  of,    342,   343,   350, 

fissure  of,  358 

Sympathetic  nervous  system,  404;  dis- 
section. 465 

Symphysis  of  jaw,  47,  61 
menti,  47,  61 
pelvis,  76 
pubis,  76,  78 

Systema  lymphaticum,  330 
nervorum  sympatheticum,  404 

Tail,  arteries  of,  309 

muscles  of,  136 
Tail  muscles,  dissection  of,  447 
Tail,  nerves  of,  404 

veins  of,  328 

vertebrje  of,  1 1 
Talus,  82 
Tapetum,  413 
Tarsal  glands,  409 
Tarsea  medialis.  A.,  315 
Tarsus,  82 

joints  and  ligaments  of.  91 

muscles  of,  215 
Taste-buds,  427 
Taste,  nerve  of,  378 

organs  of,  427 


Teeth,  224 

deciduous,  226 
Tegmen  tympani,  35 
Telencephalon,  341,  343,  344,  357 
Temporal  arteries,  287 
Temporal  lx)ne,  30 
Temporal  fossa,  51,  53 
Temporal  lobe,  358 
Temporal  muscle,  no,  440 
Temporal  nerve,  deep,  374 
Temporal  nerves,  373,  374,  377 
Temporal  vein,  superficial,  324 
Tendo  calcaneus,  204,  206 
Tendon  of  Achilles,  204,  206 
Tensor  fasciae  latae  M.,  187,  444 

tympani,  M.,  424.  471 

veli  palatini,  M.,  230.  451 
Tenth  cranial  nerve,  346,  378 
Tentorium,  36,  58 
Tenuissimus,  M.  195,  444 
Teres  major,  M.,  163,  437,  438 
Teres  minor,  M.,  161,  430 
Terms  of  direction,  vii 
Testes,  258,  259 
Thalamus,  352,  353 
Thebesius,  valve  of,  277 
Thigh,  bones  of,  79 

fascia  of,  186 

muscles  of,  194 
Third  cranial  nerves,  352,  369 

ventricle,  342,  343,  356 
Thoracic  aorta,  281 

cavity,  217 

extremities,  bones  of,  62 

duct,  320,  331,  333  460 

ganglia^4o6 

limbs,  muscles  of.  i56;joints  and  lig- 
aments, 73 

nerves,  393 

nerves,  anterior,  387 

nerve,  posterior,  388 
Thoracicodorsalis,  A.,  296 
Thoracic  vertebrae,  i 

wall,  muscles  o^  148 
Thorax,  bones  of,  18 

lymphatics  of,  333  '  • 

muscles  of,  144 
Thumb,  muscles  of,  184 
Thymus  gland,  254 
Thyroarytenoid  muscle,  251 
Thyrocervical  axis,  293 
Thyrohyal.  49 
Thyrohyoid  muscle,  249 
Thyroid  arteries,  284 
Thyroid  cartilage,  247 

gland,  254 
Tibia,  80 

Tibial  artery,  anterior,  313 
Tibialis  anterior,  M.,  211,  445;  poster- 
ior,  M.,  208,  445 
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Tibial  nerve,  402 

recurrent  artery,  314 
Toes,  bones  of,  86 

muscles  of,  214 
Tongue,  226 

muscles  of,  228;  dissection,  450 
Tonsils.  230 
Tooth  formula,  224 
Topographical  terms,  vii 
Trabeculae,  277 

carneae,  278 
Trachea,  251 

Tracheiomastoid  muscle,  131 
Tracts,  pyarmidal,  345 
Tractus  oifactorius,  362 

opticus,  354,  355 

})ostrhinalis,  361.  362 

transversus  peduncularis,  351,  352 
Tragicus  lateralis.  M.,  418,  435 

media  lis,  M.,  421,  470 
Tragus,  417 
Transversa,  V.,  321 

colli.  A.,  293 

scapulae,  A.,  293;  V,,  320 
Transverse  costal  facet,  4 
Transverse  ligament,  18,  87,  91,  172 

process,  4,  6,  8,  12 
■sinus,  324 
Transversospinalis,  124 
Transversus  abdominis,  M.,  155,  441 

auriculae,  M.,  420,  470 

costarum,  M.,  150,  441 

perinci,  M.,  269 

thoracis,  M,,  151,  441 
Trapezium,  71 

(brain),  345 
TrapK^zius,  M.,  115,  436 
Trapezoid,  71 
Triangle,.  Scarpa's,  310 
Triangularis  sterni,  M.,  15 1 
Triangular  ligament,  221 
Triceps  brachii,  M.,   166,  438 

suroe.  M.,  206 
Tricuspid  valve,  277 
Trifacial  nerve,  370 
Trigeminal  nerve,  347,  370 
Tricjuetrum,  os,  70 
Trochanter,  great,  79 
Trochanteric  fossa,  79 
Trochanter,  lesser,  79 
Trochlea  (astragalus),  83 

(humerus),  66 
Trochlearis  i»crve,  350.  370 
True  ribs,  U) 
Truncus  costoccrvicalis,  292 

thyroccrvicalis,  293 
Tuba  auditiva,  56,  423 
Tulx^r  ciiiereum,  355 
Tu]>ercle,  external  occipital,  52 

peroneal,  84 


Tubercle,  pubic,  78 

of  rib,  19 
Tubercular  facet,  4 
Tuberculum  anterius,  14 

articulare,  32 

sellae,  26 
Tunica  albuginea,  260 

dartos,  250 

fibrosa,  255 

vaginalis    communis,   258;    propria, 
258 
Tuberosity,  great,  65 

lesser,  65 

of  ischium,  78 

of  scapula,  63 

of  tibia,  80 
Tuvbinals,  40,  42 
Twelfth  cranial  nerve,  346,  383 
*Twecn- brain,  342,  352 
Tympanic  bone,  31,  32 

bulla,  31,  32,  55,  422 

cavity,  422 

membrane,  422 
Tympanohyal,  49 


Ulna,  68 

Ulnar  artery,  300 

nerve,  393 

recurrent  artery,  298 
Umbilical  artery,  307 
I       vein,  329;  foetal,  220 
Unciform  bone,  70 
Ureter,  256 

Urethra,  257,  261  ;  muscles  of,  271 
Urethraiis,  M.,  273 

Urogenital  organs,  255  ;  dissection  of, 
453  ;  muscles  of,  268 

sinus,  263,  267 

system,  255 
Uterine  artery,  308 

tubes,  263,  264 
Uterus,  263,  266 
Uvea,  414 

Vagina,  263,  267 

Vaginal  ligaments,  173 

Vagina,  muscles  of,  272 

Vagus,  N.,  346,  378 

Valsalva,  sinuses  of,  278,  279 

Variations,  328,  434,  456 

Vertebral   muscles,    123.    138  ;    dissec- 
tion, 442,  446 

Vasa  efTerentia  testis,  260 

Vas  deferens,  260 

Vastus  intcrnieilius,  M.,  203,  445 
lateralis,  M.,  201,  445 
merlialis,  M.,  202,  445 

Vater.  ampulla  of,  236 

Vein,  see  Vena 

Veins,  315 
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Veins  of  abdomen,  326 
arm,  318 
brain.   324 
facf,  321 
foot,  329 
heart,  315 
larynx,  321 

leg,  329 

lips,  321 

liver,  326 

spinal  cord,  325 
Velum    meduUare   anterius,    350,    35 1; 
posterius,  344.  349 

palatinum.  222.229;  muscles  of,  230 
Venie,  315 
Vena  a  Irenoluml  alis,  326 

angularis,  321 

anonyma,  318 

auricularis    anterior,     324;    magna, 
324;  posterior,  324 

axillaris,  318 

azyg<i<,  316 

bracln'alis,  318 

cardinales,  328 

cava   inferior,    274,    275,  325;  supe- 
rior, 274,  275,  316 

cephalica,  319 

cerebri  inferior,  325;  magna,  324 

cervicalis  as»cendens,  320 

cordis  magna,  316 

corona ria  ventriculi,  326 

costocervicalis  318 

facialis  anterior,  321;   posterior,  323; 
profunda,  323 

frontalis,  321 

gastroepiploica,  327 

gastrolienalis.  327 

glutea  inferior,  320 

hemorrhoidalis  media,  329 

hepatica,  326 

hypogastrica.  328,  329 

ilia  cacommunis,  328;   externa,  328, 
329;  interna,  328,  329 

ilioluml>alis,  326 

intercostales,  316 

jugularis  externa,  319;  interna,  320 

lingualis,  323 

lumbal  is,  326 

mammari.i  intenia.  318 

mediana  cubiti,  319 

me?enterica   inferior,    328;   superior, 

328 
nasalis  externa.  321 
occipitalis.  321 
pancreaticoiluodenalis,  326 
phrenica,  326 
poplitea,  330 
portjc,  326 

pulmonales,  275,  279:  315 
renalis,  326 


Vrna  sacralis  media,  328 

saphena    magna,    329;    parva,  329, 

330 
spermatica  interna,  326 

subclavia,  318 

submentalis,  321,  323 

temporalis  superticialis,  324 

transversa,  321 

transversa  scapula;,  320 

umbilicalis,  329 

vertebralis,  318 
Venous  sinuses  of  dura  mater,  324 
Ventral  arch  (atlas;,  14 
Ventricles  of  brain,  340,  362  ;  of  heart, 

274,  277 
Ventriculi  dorsalis,  A.,  303 
Ventriculus.  234,  246 
Vermis,  348 
Vertebrae.  1 

cautlales,  11 

cervicales,  11 

lumbales,  7 

sacrales,  8 

thoracales,  i 
Vertebral  arch,  3 

artery,  291 

column,    I  ;   ligaments  of,    16  ;  mus- 
cles of,  123,  138 

foramen,  1 

vein,  318 
Vertebra rterial  canal,  291 
Veru  montanum,  261 
Vesical  arteries,  307 
Vesica  urinaria,  256 
Vestibule  (ear),  425  *• 

(larynx),  246 

(mouth),  221 
Vcstibulum  oris,  221 

of  uterine  tube,  264 
Vibrissae,  427 
Vidian  nerve,  372 
Villi,  236,  237 
Viscera,  217 
Visceral  skeleton,  21 
Vitreous  body,  415 

humor,  415 
Vocal  cords,  246,  249 

false,  246 
Vomer,  44 

Vomeronasal  organ,  222,  244 
Vulva,  267 

\Vl)arton*s  duct.  223 
White  matter,  336 

zone  of  eye,  413 
Wilder   and   Gage*s  soap   mixture   for 

Ixmes,  430 
Willis,  circle  of,  289,  292 
Winslow,  foramen  of,  220 
Wirsung.  duct  of,  242 
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Wrist,  75;  bones  ui^  69 

Xiphihumeralis,  M.,  147,  437 
Xiphoid  process,  20 

Zonula  Amoldi,  345 
ciliaris,  414 


Zonula  Zinni,  414 

Zygomatic  arch,  47,  49,  51,  52 

bone,  47 

nerves,  372,  377 

process,  31,  32,  38,  40,  47,  51 
Zygomaticus  (major),    M.,    loi,    435; 

minor,  M.,  105,  435 
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